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The Fifty-First Meeting of the American 
Astronomical Society 
By DEAN B. McLAUGHLIN 


The fifty-first meeting of the American Astronomical Society was 
held in affiliation with the Boston meeting of 


the American Association 
for the Advancement of Science, of which P 


rofessor Henry Norris 
Russell is president. Sessions for papers were held at the Harvard 
Observatory, beginning Thursday afternoon, December 28, and ending 
Saturday noon, December 30. This is the third time in four years that 
the Society has met at the Harvard Observatory, and Director Shapley 
has issued a standing invitation to meet there whenever invitations else- 
where are lacking. Meetings at Harvard are enjoyed by all concerned, 
but it is hoped that the privilege will not be abused and that a decline 
of invitations will not result. 

Thursday noon found a number of astronomers gathering at the Con- 
tinental Hotel, Cambridge, to obtain rooms, so far as they were avail- 
able, to eat luncheon, to keep warm, and to talk and “kill time” until 
they sallied forth into near-zero weather for the walk of several blocks 
to the Observatory, through narrow trenches dug in the snow. A meet- 


un 


ing of the Council was held at one o'clock, and the first session for 
papers began at two in the auditorium of Building D, which was 
crowded to capacity by the time the session was well under way. 

At the end of the session the astronomers found their way through 
the maze of corridors to a very pleasant reception by Director and Mrs. 
Shapley at the Observatory Residence. Tea, sandwiches, and cakes 
were consumed in appalling quantities, and much conversation was 
emitted and absorbed. 

The writer did not remain in Cambridge that evening, but from a 
reliable source of information (none less than the Secretary) he learned 
that the evening was uneventful. It was too cold to go out, so members 
gathered about the ash-trays at the Continental Hotel and whiled away 
the hours in conversation, both general and technical, and in spinning 
yarns. 

On Friday morning the Boston area awoke to the coldest day on 
record. A minimum temperature of —16° F was recorded during the 
night, and the maximum during the day was —8°. The Council met at 
nine o'clock and the sessions for papers began about nine-thirty. At the 
end of this session the group photograph was taken in the auditorium, as 
the weather was not conducive to pleasant facial expressions out of 
doors. Those who occupied the last row of chairs put the massive vol- 
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umes of a periodical to use to raise them high enough to permit their 
faces to appear in the picture. The Greenwich Observations would hay 
served even better for this purpose, but they were not in evidence when 
needed 

l-arlier in the session it had been suggested that arrangements be 

le with a caterer to furnish lunch for the Society, and thus avoid 
he long trek back to the Hotel. Whether the caterer declined, on th 
grounds that the coffee would be frozen en route, is not known. At an 
rate, it was announced later that the Society would be the guests of the 
Harvard Observatory, without charge, at a luncheon consisting of 
‘coffee and sandwiches, coffee and cakes, coffee and fruit, and coffee.” 
was greeted with more applause than any of the scientific papers 
The luncheon was served in a basement room beneath the files of phot 
eraphs. What with the enormous weight of galaxies and et pi 
overhead, the ceiling required considerable support. It is well t 


re cently legalized beverage was not served, for if it had been, poss ‘ 


several astronomers would still be wandering about in that room, collid- 
ng with the pillars. The few who left the Observatory grounds during 
on intermission did so for the purpose of getting their cars t 
garages,—and not under their own power. 

\t the session for papers that afternoon Dr. Paul W. Merrill's retir- 
ing vice-presidential address on “Invisible Starlight” was read by Pro- 
essor Duncan, and several other papers were presented. An appeal for 
shorter presentations was made by the Secretary, who explained (mean- 
while wearing his best poker face) that it was recognized that, to one 
person at least, each paper on the program was the most important. It 
is remarkable to see how, under pressure, authors can present the sam 

rial in fewer words and shorter time. 
he dinner was held,—or, more accurately, eaten,—that evening at 
Harvard Faculty Club. The Secretary and the writer made 


1 


journey from the Observatory to the Club in three stages, thawing out 
i 


1e Continental Hotel, and stopping at Memorial Hall where the cus- 
todian, who spoke with a South Boston accent, was slightly annoyed t 
find that anyone had entered after the place was theoretically closed 
Conversation on the way turned on the subj ect of detecting freezing of 


face by continually “making faces,” a practice indulged by some 


retic explorers. The unpleasant thought obtruded itself that one might 
ot be recognizable if his face should freeze in some particularly horri- 
le grimace. 


\t the Faculty Club, by the time everyone was fairly well thawed, it 
was announced that dinner was ready. It speaks well for the manners 
of astronomers that Andrews had to threaten to lock the doors if they 
did not accelerate their motion towards the dining room. After the 
dinner, instead of boring one another with speeches, the members of 
the Society took turns, by table groups, at entertaining the rest of the 
gathering. Space does not permit mention of all the charades and skits 
that were enacted, but an account of the meeting would not be complete 
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without including the murder trial. The absence of the Treasurer had 
been noticed, but the Society received a severe shock when the Secretary 
was arrested on a charge of murdering the Treasurer and absconding 
with four million dollars of the Society’s money, besides the Annie J. 
Cannon prize fund. Pitman, as bailiff, swore the witnesses: “Do you 
swear not to tell the truth or anything of the truth, so help you Shap- 
lev?” All of them did, except Stewart, who was not in the habit of 
swearing, but was willing to affirm. In the course of the trial several 
interesting facts, and several astounding ones, were brought to light: 
that nobody else could possibly look like either the Secretary or the 
Treasurer ; that Abbé Lemaitre disclaimed any belief in the expanding 
imiverse ; that the Secretary was in the habit of associating with notori 
us characters, particularly one by the name of H. N. Russell; and that 
tne prosecuting attorney objected to the weather (this objection Was 
sustained). This, and other evidence appeared so conclusive as to the 
suilt of the defendant that the verdict of “not guilty’’ was a complete 
surprise. Probably what remained of the four million dollars was used 


“fix” the jury. 


The last session for papers was held Saturday morning. Although 
the program was crowded, it was entirely disposed of without too dras- 
tically curtailing the time allowances for presentation or cutting out 

» s 
liscussion. It is recorded with satisfaction that no speaker during the 
I > 
entire meeting conspicuously exceeded the time allotment of his paper. 
Perhaps most of them had actually pu the Secretary’s 
suggestion that they “hold a rehearsal in the dome and then honestly 


y to make allowance for the enthusiasm engendered by an attentive 


t into practice 





I 


audience.” The advantage of arranging the papers in groups according 
to subject was well shown by the manner in which some papers on 
variable stars, presented at the last session, “dovetailed” almost as if by 
mutual agreement among the authors. 

The Saturday morning session completed the scheduled program of 
the Society. The Whitin Observatory at Wellesley was open to all 
comers on Saturday afternoon. What with the cold weather, few felt 
like venturing so far from Cambridge, but Miss Allen, Smiley, and 
Pawling are accorded honorable mention. 

On Saturday evening, at a joint meeting of the Association and the 
American Academy of Arts and Sciences, the Rumford medal of the 
Academy was presented to Dr. Harlow Shapley. We may next hear 
that he has been prosecuted for hoarding gold. Following the presenta- 
tion Dr. Shapley delivered an address on “The Anatomy of a Disordered 
Universe,” and disordered accounts of the address were printed.in the 
newspapers. 

The Council admitted sixteen new members and elected Professor 
Albert Einstein to honorary membership. The committee on the Annie 
J. Cannon Prize reported to the Council, and the rules governing the 
award of the prize were read to the Society. They are as follows: 
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1—The prize is to be designated as the Annie J. Cannon Prize in 
Astronomy. 

2—It shall be awarded to women for distinguished contributions 
astronomy or for similar contributions in related sciences which 
have immediate application to astronomy. 

3—The prize shall be open to women of all countries. 

4—The award shall be by the Council of the American Astronomi- 

cal Society and shall be announced at the December meetings of 

the Society. 

~The award shall be first made in December, 1934, and thereafter 

at intervals of three years subject to the judgment of the Coun- 

cil. The award may be omitted at any time at the discretion of 

the Council. 

6—The prize shall consist of a token or certificate and of a money 

award determined by the Council. Only accumulated interest 

shall be used for the prize, the principal fund remaining intact 

The American Astronomical Society shall be the custodian of 

the fund which shall be invested by the Treasurer of the Society 

on the advice of the Finance Committee. 

During the sessions for papers the chair was occupied part of the tim 
by Dr. Shapley, Vice-President of the Society, or by Dr. V. M. Slipher 
Chairman of Section D. At various times during the meetings eac 
member of the Council who was present (except the Secretary, wh 
was always otherwise occupied) was given an opportunity to presid 
long enough to find out what it was like, but not long enough to quen¢ 
a desire to be President at some future date. 

Professor Frederick Slocum was elected Chairman of Section D for 


wn 


N 


the coming year. 

Forty papers were presented during the four sessions. The prograi 
was characterized by the usual variety and seemed definitely more inter 
esting than at an average meeting. Probably the hardest-worked men- 
ber was Dr. J. S. Plaskett who, as the sole representative of the Do- 
minion Astrophysical Observatory, was entrusted with the presentati 
of five papers from that institution. 

The writer will not attempt to summarize all the papers, but some 
novel or outstanding character should be mentioned. Gradually the 
hiatus between the dimensions of our galaxy and of spiral nebulae 
being closed, what with photographic extension of the boundaries 0! 
spiral nebulae, reported in a paper on the diameters of galaxies | 
Shapley, and photo-electric detection of outlying parts of the Androme- 
da nebula by Stebbins and Whitford. A new solution for the positio 
of the galactic center, by Plaskett and Pearce, gives a distance of 990 
parsecs. This was based on the galactic rotation effect of the class } 
stars. Not so very remote from this same question is the problem o! 
the stability of a moving cluster, under the tidal action of the massivé 
galactic nucleus, discussed by Bok, who assumed, for purposes of cal 
culation, a value of 10,000 parsecs for the distance of the sun from the 


1 
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enter,—a guess practically identical with the value resulting from long 
and painful calculation. 

The perennial problem of coronium may soon be unravelled; Boyce, 
McKellar, and Menzel suggested that several of the coronal lines are 
jue to oxygen. But that element which is the cause of so much worry 

astronomers seems to be lacking in the atmosphere of Mars. Tests 
jor the intensification of the B-band in the spectrum of the earth-shine 
nthe moon were reported by Dunham, who found that the band was 
intensified as it should be, due to the longer path through the earth’s 
stmosphere than in the case of direct sunlight. Hence the absence of 
the oxygen band in the spectrum of Mars cannot be ascribed to scatter- 
ing of that frequency by the Martian atmosphere. The use of silver as 
coating for astronomical mirrors is now on the decline. Boothroyd 
reported on the Cornell expedition to the Lowell Observatory. About 
200 spectrograms of stars were obtained with aluminum-coated mirror 
nd quartz spectrograph, showing the spectra as far as the limit of 
transmission of the earth’s atmosphere 

Alter presented a paper on the problem of origin of the solar system, 
in which an encounter with another star does not figure. \V.M. Slipher 
reported on further studies of the spectrum of the night sky, and pre- 
sented a paper by E. C. Slipher on the white spots which appeared on 
Saturn last August. There were numerous papers on spectroscopy, 
photometry, parallaxes, and other subjects, but the reader is referred 
to the Publications of the Society which will appear in the near future. 

The fifty-second meeting will be held at Connecticut College, New 
London, Connecticut, in September, 1934, and the fifty-third at the 
Franklin Institute, Philadelphia, in December. After that it would 
ippear fitting and proper for some middle-western observatory to ex- 
tend an invitation. 





Notes on Stellar Photography 


By HORACE C. LEVINSON 


The following pages contain some notes on stellar photography with 
ide-angle lenses, assuming only very ordinary equipment of the sort 
wailable to most amateurs. In particular, the adjustment of the equa- 
torial mounting is discussed in some detail. The standard methods, 
given in works on Practical Astronomy, make considerable demands in 
the way of instrumental precision, which it may be difficult for the 
imateur to meet. The method suggested here seems to have particular 
advantages under these conditions. The accuracy required in this ad- 
justment depends on the length of the exposure; this will be given 
numerically for exposures of various lengths. 

These notes are based on the writer's experience many years ago with 
very simple equipment, and were in fact written in outline before the 
war. Their appearance at this late date, in revised form, was decided 
min the hope that they may have some value to amateurs wishing to 
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take up this interesting work, and to those in the process of mastering 
its technique. The photographs reproduced here were made during th 
last few months with the same instrument as was used formerly. 

\s more than half of this paper is devoted to the particular problen 
referred to above, it has been necessary to omit discussion of many jin. 
teresting phases of the subject,’ and in particular the entire matter oj 
the handling and use of the plates subsequent to exposure. 

Without further preliminaries we shall consider the equipment 





necessary for wide-angle stellar photography, assuming only the mini- 


mum that seems requisite to a certain degree of success. This equip- 


ment consists essentially of three parts, a telescope for guiding, an equa- 


torial mounting with clockwork of some sort, and a camera to be at- | 


tached to the telescope tube, or to the declination axis of the equatori 
We shall consider them in the order given. 
Che telescope, since it is used only for guiding, need have only 


i 


nost ordinary optical quality, and if its focal length is four or five times 
that of the camera lens, it is more than ample, and a low-power eyepiec 
can be used. In general it is sufficient to use an eyepiece such that th 
magnification of the telescope is three times the focal length of. the 
camera lens, expressed in inches ; this means that the focal length of tl 

eyepiece in inches equals one third the ratio of the telescope focus t 
the camera focus. For stellar photography a telescope of small aperture 
is ordinarily all that is required, since it is usually possible to select 

fairly bright guide star. With an aperture of three inches guiding ona 
star fainter than magnitude six is difficult. In the case of most comets 
however, the advantage of a larger aperture is very great. 

Che equatorial mounting is of the greatest importance; on it wil 
usually depend the success of the undertaking. It must be equipped 
with slow motions in both right ascension and declination, and a clock 
le of following with fair accuracy. The more skilled the observe: 
in guiding the less accurate need be the clock; but guiding with a poor 


clock is very fatiguing, and the probability of success is decreased. TI 


capab 


mounting must be rigidly supported, preferably by an iron pillar, rest- 
ing on a concrete foundation set several feet into the ground. If the 
instrument is provided with a shelter, the latter should have a sliding 
roof, n¢ 


t a dome with slit, since wide-angle lenses are to be used. [1 
this case subsequent problems are simplified, for, once the polar axis | 
set parallel to that of the earth with sufficient accuracy, the movable 
parts used in the adjustment can be rigidly and permanently clamped 

We shall assume, however, that the instrument is not provided with 
a permanent shelter, but must be taken apart and removed indoors, a 
least a part of the time. In this case it is essential to provide means for 
returning the polar axis to its previous position, within narrow limits of 
error. Otherwise it would be necessary to adjust this axis each time th 

+See Dr. Hale’s book “The Study of Stellar Evolution,” Chapters V and 


XXV, which contain also a high appreciation of amateur work in the history 


astronon 
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instrument is set up, a quite impracticable undertaking, except for very 
short exposures. One way to overcome the difficulty is as follows: The 
rotation in azimuth of the equatorial head on the upper surface of the 
pillar is restricted by a pin set in the latter, received by a circular slot, a 
few degrees in length, in the head. At one end of this slot is a hori- 
zontal screw, which comes into contact with the pin when the head of 
the equatorial is rotated in the appropriate sense. During the adjust- 
ment of the polar axis in azimuth this contact is maintained, thus serv- 
ing to mark its position, so that when the instrument is dismounted it 
can be set up again with the required accuracy. 

In case a tripod mounting is used it is best to set three small concrete 
blocks with iron hoofs to receive the legs ; the tripod top can be equipped 
as indicated in the preceding paragraph for the iron pillar. It is not to 
be expected that such an arrangement will keep the polar axis accurately 
in adjustment, but it is adequate for short exposures. 

A few remarks concerning the choice of a lens will be included. The 
ideal lens would be one with a large flat field and great speed. The 
latter depends on the ratio of the aperture to the focal length; the re- 
ciprocal of this quantity is usually denoted by f, and a lens, for exam- 





ple, of two inches aperture and eight inches focus, is said to work at f4. 
[he theory of the many aberrations of the images formed by systems 
f lenses shows, however, that the greater the speed of the lens the more 
difficult it is to obtain a large flat field. In practice a lens working at f5 
wr faster, that defines stellar images satisfactorily over a field 15° to 20 
in diameter, is doing all that can be required of it. As an illustration, 
consider the aberration known as the curvature of the image. The 
image of a plane, instead of being plane, lies on a curved surface, nor- 
mally concave towards the lens. Suppose that the photographic plate 
is placed tangent to this surface where it intersects the axis of the sys- 
tem, so that the center of the plate is in focus. For a given type of lens 
system the curvature of this surface decreases in general the farther it 
is from the lens, so that the separation of the surface and the plate, as 
the edges of the field are approached, is less the longer the focus. In 
other words, the slower the lens the less difficult the correction. 


A reasonable compromise must be effected between the extremes. 


Among commercial lenses those of the portrait type meet the require- 
ments the best. The amateur will usually select one working at f5 or 
faster, unless he is prepared to make long exposures. The effects that 
depend on the size of the aperture are given by the theory of lenses, and 
are briefly as follows: In the case of an extended object, a nebula for 
instance, no system of lenses can increase its brightness. The intensity 
of the image, however, is proportional to the square of the ratio of 
aperture to focal length, so that, neglecting minor losses of light by 
reflection, absorption, etc., it is the speed of the lens and not its aperture 
that is pertinent in this case. On the other hand, when we take into ac- 
count fine detail in an extended object, or consider stellar images, we 
have to do with diffraction images, which are smaller with larger aper- 
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tures. In photographing a nebula greater detail is therefore shown 
when the aperture is increased. The intensity of the image of a star is 
proportional to the ratio of the fourth power of the aperture to the 
square of the focal length. Thus the larger the aperture the fainter 
stars that can be photographed with given exposure. Furthermore, 


14 ‘tina n 1 
limiting m 


agnitude that can be photographed with anv exposure de- 


the 
+1 
tne 


pends on the aperture. At this limit the intensity of the star image is 
equal (or nearly so) to that of the sky. It is clear that this limit exists 
since the sky plays the part of a luminous extended object. 

We shall suppose now that the instrument is set up, either in a per- 
manent shelter or arranged, as described above, so that it can be brought 
back to the same position each time it is assembled. It is necessary t 
adjust the polar axis quite accurately parallel to that of the earth. If 
this is not done, and the guide star is kept exactly at the center of the 
held during a fairly long exposure, the star images on the plate will | 
round dots only in the vicinity of the guide star. At other places the 
images will be ares of circles, the length of the are being proportional to 
the distance of the star from the guide. In other words, the plate will 
have been in effect slowly rotated about the guide star during the ex- 
posure. To see that this is so consider the point on the celestial sphere 
where the polar axis of the instrument cuts it if prolonged. Call this 
point J; it is near but not coincident with the true pole P?. Now the 
equatorial, if driven by an ideal clock running at the correct sidereal 
rate, will follow, not the path of a star as it actually moves, but its path 
as it would move if it were revolving about the point / instead of the 
point ?. To keep the guide star on the cross-wires it is necessary to 
make corrections in both right ascension and declination, which cause 
his star to occupy a fixed position on the plate. But by the fundamental 
properties of the equatorial mounting the plate, which is rigidly attached 


+ 
if 


to the mounting, keeps its orientation unchanged relative to the instru- 
mental pole and not the true pole. The effect of the corrections referred 
to above is thus to cause the plate to rotate about the point occupied bi 
the guide star. 

It is of interest to know the amount of this rotation under given con- 
ditions, as it gives us a clear idea of the accuracy necessary in adjusting 
the polar axis of the equatorial. This is easily obtained by solving the 
appropriate spherical triangle. From the solution follow the properties 
mentioned below. Since certain of the quantities that enter are always 
small in practice, we can, for numerical purposes, simplify the formulae 
by using an approximation. We shall give such formulae as briefly as 
possible before proceeding to the numerical results, asking the indulg- 
ence of those readers not familiar with spherical trigonometry. 

I_et d be the distance between P, the true pole, and /, the instrumental 
pole; d is the error in pointing the polar axis. Denote the polar distance 
of the guide star by f.? and its hour angle by h, measured in the usual 

* We assume that / is less than or equal to 90°. When pf is greater than 90° 
it is clear that d is to mean the error relative to the opposite pole. 
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sense in degrees from 0° to 360°. Let the hour angle of J be h,. Let A 
be the angle between two great circles, one containing the guide star 
and P, the other the guide star and 7. The change in the angle A meas- 
ures the rotation of the plate. A is zero for h h,, as the great circles 
mentioned above are then identical. In practice d is always small, so 
that for numerical purposes sin d will be replaced by d. The value of 4 
can then be expressed: 


f 


r p = 90°, that is for stars on the equator, this formula becomes ex- 
tif dis replaced by tan d. If / is not small the approximation is en- 
tirely satisfactory. If p is small, as well as d, the relative error is of the 
rder of d/ Pp. If d is less than, say 12’, and it is required to determine 


{ with a maximum error of 10°, > must be greater than 2 
The exact formula for 4, which is not stated here, gives us the fol- 


lowing information: The numerical value of the rate of the rotation 


has relative maxima at i; — h O and h h 180°, the value of the 
former being slightly the greater. The sense of the rotation changes 
forh—h, 90° +- m and 270° +- im, where m is a small angle, for d 
nall and p large, which is zero for p = 90°. Also A is an odd function 





fh—h,; that is, if the sign of the latter is changed, .4 changes sign, 
keeping the same numerical value. 

If we note that in practice the angle ./ is always small, we can simpli- 
fy the formula further by replacing tan A by A. Solving for d we thus 


sin 13 pcos % 
sin (it h,) cos A(h- 


This formula tells us the value of d, t.c. the error in adjustment of 
he polar axis, that corresponds to a given rotation of the plate for a 
given guide star. Since in practice we do not in general know the value 
fh, we must use values of  —/i, such that for the corresponding ex- 


ire,disaminimum. From the above properties of A as a function 
fd and h —h, it is easily seen that d is a minimum when the middle 


f the exposure it at /t h,. Since d is an odd function of A we need 
‘onsider only exposures beginning at h = /,. Then for an exposure of 
ice the length with mid-point at /i h,, the required minimum value 


fd is one-half of the computed value. For example, if we wish to 
know how accurately the polar axis must be adjusted in order that the 
rotation of the plate be less than a given amount for a given guide star, 
ith an exposure of, say, two hours, we compute the value of d for 

—h,= 15°, and take half of the result. 

Let s be the length of the are described by a star distant a inches on 
the plate from the guide star, due to the rotation of the plate. Then 
A=s/a, The focal length of the camera lens does not enter here be- 
“ause we have considered the angular rotation of the plate instead of the 
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corresponding displacements on the celestial sphere. In order to obtaiy 
numerical results we must give a value to s corresponding to the mavyi- 
mum permissible displacement of a stellar image. We select s= 1/4Q 


in. =2.5 * 10° in. We assume that the edge of the field is one and 
one-half inches from the guide star, and therefore take a 1.5 in. Then 
A 1.67 X 10°? radians = 5.74 minutes of arc. 


Let us consider exposures of two hours each on stars at various 
polar distances, the middle of the exposures being at ;=/,. The fol- 
lowing table gives the result of substituting these values of 4 an 


it —h, in the formula, for the indicated values of p: 
p d p d p d 
5 :96 40 q-2 70 10/4 
10 2.0 50 8.5 80 10.9 
20 29 60 9.6 90 a1 
30) 3.5 


Thus if the guide star is, for example, at +20° declination, the polar 
axis must be adjusted to within 10.4 of the true pole in order that, dur- 
ing an exposure of two hours, star images within one and one-half 
inches of that of the guide star shall not show a displacement of as muc 
as 1/400 in. 

It may be of interest to indicate as well the numerical results for ex- 
posures of various lengths. The following table gives values of d for 
three positions of the guide star, and for the indicated exposures: 


Exp. (hrs. ) 5 pas p = 90° 
3'8 31-0 43:9 
l 1.9 15.5 22.0 
2 96 79 12.1 
- 50 4.1 a7 
6 re i 2.9 4.1 


These results show that for long exposures in general and even 
pole it is essential that the error in pointing tl 
polar axis be at most one or two minutes of are. They show equall 


short ones near the 


that short exposures near the equator are feasible with only a ver 
crude adjustment. 

If the equatorial is equipped with accurate circles and verniers the 
adjustment of the polar axis can be accomplished by the standard 
methods given in treatises on Practical Astronomy.* In case, however 
the circles are crude it is necessary to have recourse to special methods 
One such method is given by Chauvenet.t The one given here has bee! 
used by the writer, leads to a sufficiently accurate adjustment, and has 
the great advantage of requiring relatively little time, so that it is pos 
sible to verify the adjustments and push the approximation farther | 
repeating the process at once. The method given by Chauvenet, on t! 
other hand, requires four observations at six hour intervals, and leads 
to a numerical determination of the errors in altitude and azimuth 

W. W. Campbell: Elements of Practical Astronomy; 2nd ed., p. 214. 


*Wm. Chauvenet: Manual of Spherical and Practical Astronomy; 5th ¢ 
Vol. II, p. 388. 
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the polar axis. It is then necessary to make the indicated corrections. 
But to do so requires the means of accurately measuring small angles, 
so that it would appear that the advantage of getting along without 
accurate hour and declination circles is offset by this disadvantage. In 
fact, it is clear that only a method involving trial and error will avoid 
the difficulty. 

Assume that the equatorial has crude circles, and that its axes are 
perpendicular to each other. The first operation is to set the polar axis 
at an inclination approximately equal to the latitude of the place of 
observation, and then to bring its plane roughly into the plane of the 
meridian. This may be done by leveling the declination axis and bring- 
ing a star to the center of the telescope field at the instant of its meridian 
passage by swinging the entire equatorial head in azimuth. 

The second step is to carry the adjustment as far as possible with the 
circles. This is not at all essential to the third step, but corrects the 
index error of the declination circle. One standard approximate method 
is essentially as follows:* Readings of the declination circle are taken 
with the telescope in the two positions, 180° apart, on a star very near 
the meridian. Half the difference of these readings is the index error 
of the declination circle. When this is corrected the polar axis is raised 
or lowered, as the case may be, until it reads correctly the declination of 
the star, corrected, if necessary, for atmospheric refraction. A northern 
star whose hour angle is about +-6" is next selected, the telescope set to 
its declination, corrected for refraction, and the head of the equatorial 
swung in azimuth until the star can be brought to the center of the field 
by swinging the instrument in right ascension only. This completes the 
adjustment, which can be repeated for further accuracy. With crude 
circles the corrections for refraction are unnecessary. 

The third step is the one referred to above, and does not depend on 
the circles. For the greatest accuracy it will be necessary to make fairly 
accurate estimates of small angles in the sky, so that, in the absence of 
a micrometer, it will be best to provide the eyepiece with two cross-hairs, 
their distance apart being two or three minutes of arc. This can be 
measured by timing the passage of an equatorial star. Or a single 
coarse wire will do, its measured diameter serving as a basis for esti- 
mates. The method is as follows: Pairs of stars are found by the aid 
of the Nautical Almanac, whose declinations, for the epoch in question, 
are very nearly the same. The right ascensions should differ by from 
two to five or six hours. One set of pairs should be fairly near the pole, 
the other set far from it. 

Select a pair of southern stars and at the hour when their hour angles 
are equal but of opposite sign set the cross-wires accurately on one of 
them, say the eastern one, and clamp the instrument in declination. Upon 
swinging the telescope to the western star it will be found in general 
either north or south of the wires. In the latter case it follows that the 





*Elias Loomis: An Introduction to Practical Astronomy; 7th ed., p. 28. 
i I 
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polar axis is pointing too far to the east, and the mouning must be ro- 
tated so that the southern end of the polar axis moves east. In the 
former case the mounting must be rotated in the opposite sense. The 
amount of the rotation should be such that the apparent north or south 
deviation of the star that is now in the field is reduced to one-haif its 
former value. If the difference in declination of the two stars is appre- 
iable it must be allowed for; the apparent deviation of the second star 
is increased or decreased by this difference. Hence the necessity for 
estimating small angles. For example, if the declination of the western 
star is the greater (north polar distance less), and its deviation is to the 
north, the latter is to be decreased by the difference in declination of the 
stars. If its deviation is to the south it is to be increased by this differ- 
ence. But it is important to note that no correction for atmospheric re- 
fraction is necessary. For the two stars are at the same altitude, so that 
its effect is merely to shift both stars apparently to an adjacent declina- 
ion circle. 

When the correction is made the operation is at once repeated, and 
is continued until the second star shows no appreciable deviation north 
or south of the wires (allowance being made for the difference in declin- 
ation of the stars, as indicated above). As each operation requires a 
few minutes to carry out, and as the stars can be in the specified position 
but once each day, it is best to begin the adjustments well ahead of the 
exact hour, so that the error may be brought down to a small amount 
in time to make a final setting when the hour angles are numerically 
equal. 

The polar axis is now very nearly in the plane of the meridian. It 
remains to bring it more accurately to the proper elevation. To this 
end we select one of the northern pairs, making the observations at the 
hour when the stars are at equal distances from one or other of the 
hour circles E6", W6". The operations carried out on the southern pair 
are repeated, with the exception that corrections are made in the eleva- 
tion or altitude, instead of the azimuth of the polar axis. Suppose for 
definiteness that the average hour angle of the stars is E6", and that 
we set the following star on the wires and swing to the preceding stat. 
Then if the latter is to the north of the wires, after allowing for the 
proper corrections, the polar axis is pointing too high, in the contrar\ 
case too low. If the stars are in the west instead of the east the above 
conclusions are reversed. We raise or lower the axis by such an amount 
as to take up one-half of the apparent error until the latter disappears 
The same remarks apply regarding the time of the observations as in the 
ier case. In making this adjustment, however, atmospheric refraction 
must be allowed for. The apparent deviation of the second star is to be 
corrected for the difference in the declination components of the re- 
fraction for the two stars. If the stars are not more than three hours 
apart and fairly near the pole, this amount is small. It is to be noted 
also that this second adjustment could equally well precede the first. 


7" 


Further accuracy is attained by repeating the entire process, using the 
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same or other pairs of stars. 

Instead of giving the exact equations that justify the use of this 
method, which are of little interest, we stop only to inquire what order 
of accuracy is to be expected from it, and for this purpose a simple 
numerical example will suffice. Suppose that the polar axis has already 
been adjusted in altitude, and that its error in azimuth is small enough 
so that we may consider the hour angle of the instrumental pole J to be 
+6". Let d be the distance P/, as before, and let / be the hour angle of 
one of the stars, —/ that of the other. Take the common declination of 
the stars as O°. Let D be the instrumental difference in declination, 
positive if the western star appears south of the wires, negative if the 
opposite case. Then 

sin 42D = sind sinh, 
the plus sign corresponding to the case where the hour angle of J is 
—6*, the minus sign to the other case. 

Suppose that the stars are three hours apart in right ascension; then 
h=22° 30’. For d=10’ we find that D ts’ 4"; for d= 1’, D= 
+47”. Thus we see that under these conditions the error in the setting 
of the polar axis 1s not much greater than our limit of accuracy in com- 
paring the apparent declinations of the two stars.° With sufficient care 
and without the use of a micrometer it should be easy to reduce the 
error to less than 30 seconds of arc. 

The following list contains examples of pairs of stars suitable for the 
purpose. Their difference in right ascension is indicated by Aa, that 
in declination by A& The column headed 7 (for Mid-Point) gives 
the right ascension of the hour circle midway between those containing 
the stars. The data are taken from the Nautical Almanac for the epoch 
1933.0. 

NORTHERN STARS 


Aa Ad [ 
y Cassiop. oe " 7 
10 Can elop. 45 2 a 255 
47 H Cephei 
19 H Camelop. 1 14 8.0 4 04 
36 Ursae Maj. 
€ Ursae Maj. 2 22 5.3 11 38 
4 H Draconis 
¢ Ursae Min. 5 oF 47.0 13 58 


SOUTHERN St.‘ 


13 Ceti 

25 Monocer. , 2 Ie 3 33 
¢ Geminorum 

nm Cancri 1 29 0.6 7 45 
a Hydrae 

m Virginis 4 14 6.6 11 31 
vy Herculis 

Y Sagittae 3 37 0.5 a Fg 
€ Herculis 

a Trianguli 7 54 2.9 21.52 


*If the stars are six hours apart D is approximately equal to + d, 








130 Notes on Stellar Photography 





Che focus of each lens to be used must be determined with particular 
care. As a rough first approximation the visual focus as determined 
with a ground glass may be used. The necessary correction depends 
on the particular manner in which the lens has been corrected for chro- 
matic aberration, as well as the fact that in general the ground glass will 
be out of register with the plate. This correction is best accomplished 
by the standard method of star trails; several exposures can be made 
on the same plate. After the most effective focus for the center of the 
plate has been found it is best to experiment with short exposures with 
the plate very slightly nearer the lens, as under certain conditions this 
will lead to better results. When the plate is in this position there is in 
general a ring of in-focus images a short distance from its center. This 
procedure is of particular value in the case of very fast lenses. 

The standard method of guiding is by use of illuminated cross-hairs, 
bisecting the image of the star in two directions. With a low power the 
star image is too small, and should be thrown slightly out of focus. In 
the absence of an illuminated eyepiece the threads should be coarse 
enough to be clearly visible when guiding on faint stars. To facilitate 
the slow motion corrections the eyepiece should be rotated so that the 
threads run north and south and east and west. 

In the case of extremely bright comets a similar method can be used, 
the nucleus taking the place of the star image. Guiding on fainter 
comets is difficult at best, and particularly so in the absence of illuminat- 
ed cross-hairs. Perhaps the following method will be found service- 
able, although I have not used it sufficiently to recommend it without 
hesitation. If the comet has a fairly well-defined coma the telescope is 
so pointed that one of the east and west and one of the north and south 
wires are tangent to its circumference, and that the motion of the comet 
carries it toward one or both of the wires. If the comet is moving 
northeast, for example, it should be placed in the southwest quadrant. 
In this way its most frequent apparent deviation from its initial position 
is in the direction of partial obscuraton by the wires, which is easy to 
detect and correct. Very coarse wires should be used. 

The accompanying reproductions are of plates made by the writer 
with equipment similar to that assumed in this article ; a 3-inch refractor 
for guiding, an iron pillar with concrete foundation, supporting a Gaert- 
ner equatorial with spring clock, provided with a device similar to that 
mentioned above to insure that the polar axis return to its previous azi- 
muth after the instrument has been dismounted. The lenses used are as 
follows: a Voightlander portrait lens of 4 inches aperture (more accut- 
ately 10cm), and focus of 20cm, therefore working at f2, and a Goerz 
Celor of 2 inches aperture (more accurately 1.9in), working at f5. 

The 4-inch Voightlander was once the property of the Yale Observa- 
tory. It was used for a time, so Dr. Elkins informed me, in two-station 
meteor work, but its field is too small for the purpose. The project was 
soon abandoned for other reasons. The lens defines star images sharply 
over a circle about 7° in diameter. In this limited field it is very effec- 
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FIGURE 3 FIGURE 5 


a Goerz a . | 

it f5 I—Star CLoup in Cyenus. 4-in. lens. Exp. 40 min. 

)bserva- 2—Recion or 15 Monocerotis. 4-in. lens. Exp. 4 hr. 15 min. 

)-station 3Comer 1932h. Sept. 3, 1932. 4-in. lens. Exp. 2 hr. 30 min. (enlarged). 

ject was 4+-Awertca NEBULA IN Cyoxus (N.G.C. 7000). 4-in. lens. Exp. 1 hr. 40 min 
sharply (enlarged). 


y effec- 3—Mitky Way 1n CEpHEUs. 2-in. lens. Exp. 1 hr. 30min. (scale reduced). 










































A Standard-Time Sun-Dial 


tive in picking up faint extended nebulosity or the tail of a comet, with 
relatively short exposure. For example, the nebulosities south of 
€ Orionis are clearly shown with an exposure of ten minutes, including 
the “horse-head” nebula, Barnard 33, while those north of this star are 
quite bright on such a plate. 

Of photographs reproduced herewith perhaps only Figure 3 requires 
comment. This shows the Peltier-Whipple comet (1932) on Septem- 
ber 3, 1932, the middle of the exposure being at 3°40" G.C.T. On the 
original plate the length of the tail is about 3°. A one-hour exposure 
made five days earlier shows the tail to have been at least 314° long 
with a very pronounced jet about 1° from the head, extending in a d- 
rection making an angle of 30° with the tail, measured clockwise. On 
the original of Figure 3 there seem to be traces of a similar jet ata 
distance of 114° from the head, and at the same angle. In the absence 
of plates on intervening days it is impossible to identify one with the | 
other with any confidence. Such an identification would indicate a mo- | 
tion along the tail at the rather low speed of about two miles per second 

KENNEBUNK, MAINE. 


A Standard-Time Sun-Dial 


By LELAND S. RHODES 


The usual form of sun-dial does not show standard time for two rea- 
sons. First, the position of the sun gives local time, which varies wit 
the longitude of the place while standard time is the same over a wide 
belt ; and, second, the sun is irregular in its apparent motion and may b 
ahead or behind uniform mean time by as much as 16 minutes. A stan¢- 
ard-time sun-dial must therefore take into consideration the difference 
between local mean solar time and standard time, which difference is 2 
constant and depends on the longitude of the place. It must also take 
into consideration the difference between apparent solar time and mean 
solar time, which difference is variable and depends on the time of year 
The method of design is best explained by showing the steps of an 
actual construction. We will therefore follow out these steps for a dia 
to be located at State College, Pennsylvania, latitude 40° 47’ N, longi- 
tude 77° 52’ W. 

The first step is to obtain latitude and longitude of the desired locatio: 
from any reliable map, such as a United States Geological Survey sheet 
Since the graduated surface on which the shadow is cast is most con- 
veniently a horizontal plane, we shall use this type. The gnomon, or 
edge which casts the shadow, must be parallel to the earth’s axis, and 
therefore must make an angle with the horizontal equal to the latitude 
of the place, or 40° 47’ in this case. So the dial consists of a horizontal 
surface with graduations to be determined, and a triangular piece 
fastened to it in a vertical plane, this triangular piece having an angle 
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eahtnieepndia acti aibicatiaibiatias inca Sitesi eaenen 
of 40° 47’ at its lower corner, shown as the angle ¢ in Figure 1. This 
angle is most accurately laid out by plotting its tangent. 
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Imagine the sun-dial in place with the gnomon pointing to the true 


crosses 





north (parallel to the earth’s axis). When the sun 


> ae 
le meridian 


tl 
By 3:00 P.M. 





apparent solar noon and the gnomon casts no shadow. 


: ; : ‘ 
the sun has traveled 3 hours or 45 


1s 


west of the meridian and the gnomon 


casts a shadow on the horizontal surface, which shadow makes an 
he base of the gnomon, as shown in Figure 1. 
sin dé tant, in which a is the angle be 


angle a with the 
spherical trigonometry, tan a 
tween the base of the gnomon and the shadow, @ is the angle between 
the gnomon and the horizontal surface, and ¢t is the 

le of the st at 3:00 P.M. 


et us compute a table for locating lines to read e 


hour-angle (or 

and at 9:00 I 
ach 20 minutes of time 

‘olumn 1 of Table A gives the various hour-angles ¢, in hours and mit 





1 from the meridian, 45 





es. Column 2 gives corresponding values of ¢ in degree measure 
Remember that 24 hours 360 degrees, and 1 hour 15 degrees. ) 
>in this case is 40° 47’ and sind 653. Therefore the above formula 


reduces to tan a = .653 tan t, a computation readily done on a slide-rul 





~ 4 > : 1 1 P . : 
lumn oO @ives tnese computed values of tan a For convenience in 
i y val 1és of cota are substituted pl ‘e of tana as soon stana 
rABI \ 
Hour-ang] i 
vs tan it 
0 OO ) Oo. 000 1 0.885 
20 5 057 20 65 715 


40) 10 .115 4() 70 558 
O0 15 175 5 00 73 410 


_ 


20 20 238 20 SI 270 
40 25 305 40 R5 134 

2 00 30 377 » OO 9 OO) 
20 35 458 
40) 40) 548 

3 00 45 653 
ai) 50 .778 
40 55 932 

secomes greater than unity. These a angles should be laid out by 


plotting their tangents (or cotangents for angles over 45°). When 
these tangents (and cotangents) are plotted for hour-angles both before 
and after noon we have the usual form of sun-dial, reading local appar- 
ent solar time. This plotting is shown in Figure 2. The width of the 
space between the two halves of the diagram is of course made equal to 


the thickness of the gnomon. Figure 2 is a construction diagram only, 
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and contains lines omitted from the finished sun-dial. 


See /.000 — 
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nt solar time minus mean solar time is called the equation 


ee 


or behind) meat 


time and is the amount by which the sun is ahead ( 
form time. This amount varies through the year as shown in colun 
I. (This is the same for all localities and approximately th 


all vears.) This table means that on October 20 when it i: 





Equation Final cor- Equation Final cor- Equation Final cor- 
of time ection Date f time rection Date oftime — recti 





J 10 17 May 10 +-()4 07 Sep. 10 -()3 —ts 
) 11 () +-()4 07 0) L()6 5 
30 13 30 t-()3 OS 30 10 

| 10 14 in. 10 +01 10 Oct. 10 +13 2 
20 . 25 20 01 12 20 +15 +(4 
28 13 24 30 03 14 30 -16 +()3 

Mar. 10 ] 22 uly 10 05 16 Nov. 10 116 4 
0 OS 19 0 06 17 20 15 4 
30 05 16 30 06 17 30 L.3? L(}] 

Apr. 10 02 13. Aug. 10 05 16 Dee. 10 +08 -03 
20 «+01 ~10 20 04 15 0 03 
3() L()3 — (8 30 01 12 30 ()2 | 


1:34 P.M. apparent solar time (sun-time), it is 1:19 P.M. mean_ sola 


time, because the sun is 15 minutes fast. The longitude of our place is 
77 352’ west of Greenwich, and since 15 degrees equals one hour, tl 
leans that our local time is 5 hours and 11 minutes behind Greenwic 
time. Since Eastern Standard Time is exactly 5 hours behind Green- 
wich time, our local time is 11 minutes behind standard time. So, whet 
it is 1:34 p.M. apparent solar time and 1:19P.M. mean solar time 
State College, it is 1:30 p.m. Eastern Standard Time. In other words 
by applying a constant of —11 minutes to the equation of time, we ge! 
the correction necessary to change standard time to local apparent solar 
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time of State College, as shown in column 3 of Table B. Of course. if 
the sun-dial should be located east of the standard-time meridian (75 
W for Eastern Standard Time). the constant to apply to the equation 
f time would be plus. 

The extreme corrections occur on February 10 to 20, when the sun’s 

ur angle is 3" 35™ at 4:00 p.m. standard time: and on October 30 to 

November 10, when the sun’s hour-angle is 4" 05™ at 4:00 p.x. standard 

time. The lines of Figure 2 give the hour-angles of the sun (local ap- 

arent solar time) by the different positions of the shadow cast by the 

enomon. A standard-time line for 4:00 Pp... must therefore be drawn 
5 


ross all the hour-angle lines from 3:35 p.a. to 4:05 p.w. Then to get 
standard time from the dial, the position of the shadow must be read on 
the proper part of this line depending on the time of vear. We will 


| 
T 2 
\ 




















now construct these standard-time lines. First, draw quarters of circles 
as shown in Figure 2, one radius as large as the diagram permits, and 
the other radius about half as large. Now draw for the 4:00 p.m. 
standard-time line a straight line running from the inner circle at a 
point where the shadow will be at 4:00 p.. standard time November 
10, toa point on the outer circle where the shadow will be at 4:00 p.a. 
standard time February 10. At State College this would be from 4:05 
M. on the inside circle to 3:35 p.m. on the outside circle, as determined 
ycolumn 3 of Table B, and illustrated in Figure 2. |] igure 3 shows 
the same thing done for all the standard-time lines, and with the con- 
‘truction lines of Figure 2 omitted. An actual dial, unless it is very 
small, is better made by computing and drawing time lines 10 minutes 
apart instead of 20 minutes apart as shown here. 

Now it only remains to plot a date scale to show at any time of the 
year on what part of the time lines standard time is to be read. First 











136 Solar Eclipses in Chinese History 
draw other circles through the standard-time lines, as indicated in Fig. 
ure 2, at points where the corrections to standard time (to get su. 
time) are O and 20 minutes, respectively. These points are indicated | 
the crossing of the standard-time and the sun-time lines. By interpola- 
tion the circles at five-minute intervals, as shown in Figure 2, may | 
drawn. If time-lines 10 minutes apart are used, then these correctio; 
be at two-minute intervals. Next construct a figure eigh 
for the date scale as shown in Figure 3. The small loop of the figur 
eight is governed by the corrections on May 10 and July 20, as an in. 
spection of Figure 3 will show. The other dates of the vear can no 
be plotted around the figure eight as indicated by column 3 of Table 
and illustrated in Figure 3. If desired, the solar-time lines may be lef 
inside the inner circle as has been done in Figure 3. The shadow wi 





circles may 


then give both local apparent solar time and standard time. Figure} 

shows the finished dial graduations. To set the sun-dial for operatio; 
> I 

it is necessary only to level the bottom surface by level-bubbles and tl 


he shadow reads correct time. T] 


to turn it about a vertical axis until t 


Is best qone near noon. 


NS STATE COLI , STATE COLLEGE, PENNSYLVANIA, 


A Statistical Survey of Solar Eclipses 


in Chinese History’ 
By WEN SHION TSU 


Lhroughout the Chinese history there were 920 solar eclipses proper- 
ly recorded, only seven of them were in error and did not take plac 
lhese eclipses which were carried down to the present time makes 


good reference to study of the history of Chinese astronomy. Since 
Shih Ching, Book of Poetry, interestingly informed that “the e 


the moon is a common matter and the eclipse of the sun is a bad thing 
therefore the first standard history, Shih Chi, written by Szu Ma Chie 
the celebrated historian of the Han Dynasty about 90 B.C., rejected 1 
lunar eclipses and recorded the solar ones. It is interesting to note tha 


the history gave the dates of the solar eclipses always with their pos: 
tions in the sky. When the total eclipse occurred, the history also gai 
the expressions as the day became dark as night, the stars appeare 
and the birds and hens went back their nests, etc. 

The earliest record of solar eclipse in China was found in Shu Ching 
Book of Historical Documents, a Chinese classic. This eclipse was we 
known to the Chinese and Europeans, and has been fully discussed 
a number of eminent authorities. The Punitive Expedition of Yin, the 

The author requested that his phraseology be changed so as to conform mote 
nearly to accepted English usage. We have refrained from doing so, except! 
-ases of obvious misspelling and omissions, in order that the personality of t 
writer might be preserved. As the meaning is clear, the value of the paper 
in no way lessened by the style which is unconventional in places.—En. 





in Fig. 
Pet sun 
cated by 
iterpola- 

may be 
rrection 
Ire eight 

1e figure 

iS an in 

can now | 
lable B | 


Figure 3 
peration 
and ther 


mec. 3 


S proper 
ike place 
makes a 
y. Since 
eclipse of 
id thing 
‘La Chier 
je cted tl 
note that 
heir pos 
also ga\ 


appeared 


hu Ching 
> was wel 
cussed Dl 


f Yin, the 


iform morte 
», except ! 
ality of th 
he paper 





Wen Shion Tsu 137 


—_—_ 


prince of Hsia, is the title of a chapter in Shu Ching, and recorded as 
follows “In the first day of the last month of autumn the sun and the 


moon did not meet harmoniously in Fang. The blind beat their drums, 


the inferior officers galloped, and the common people ran about.” The 
definite year was not given in the record, and the word Fang was some- 
times used as the name of a lunar cycle, and sometimes as a small con- 
stellation including the stars B, 8, 7, and p Scorpii. From this point of 


view there is some ambiguity. The Buddhist Jog named I-Hang, a 
famous astronomer of the Tang Dynasty about 720 A.D., computed the 
date at the 5th year Ping Yin of Chung Kang poet B.C.). Kuo Shou 


Ching, the astronomer of the Yuan Dynasty about 1276 A.D.., fixed the 
same date at the 5th year of Chung Kang, but the vear cycle was Koei 
Se (2128 B.C.), which was 27 years behind Ping Yin as referred to by 
J-Hang. Chung Kang reigned only 13 years. Before the reform period 
ff the Chou Dynasty at 841 B.C. the chronology was in confusion and 
not accepted by the historians and astronomers . Moreover, for the above 
referred dates there were no eclipses which could be seen in China. 
Oppolzer fixed the date at October 22 i 7 B.C. which was 10 years 
earlier than that of Kuo Shou Ching, while Schligel and Kihnert cal- 
culated another date at May 7, 2165 rc which was 10 years earlier 
than that of I-Hang. Such a remote eclipse was practically falling into 
confusion. 

The next ancient eclipse of the sun whose date can be accurately fixed 
vas preceded by an eclipse of the moon. In Shih Ching, as referred to 
above, there was a record which stated as follows: “The conjunction in 
the tenth month, the new moon on the first day Sing Mao, the sun was 
eclipsed, it was very bad.” The record also mentioned the eclipse of the 
moon as quoted above. Dr. Mitchell determined the exact date and ex- 
plained clearly: “The eclipse of the sun referred to took place on 
September 6, 776 B.C., the eclipse of the moon on August 21. The 
solar eclipse was visible only as a partial eclipse in China while that of 
the moon was nine-tenths.” The eclipse of the sun could be seen in 
Lo-Yang, the capital of Chou, about two-tenths. It is interesting to 
note that the period from this eclipse to that of October 11, 668 B.C., 
over 108 vears, 39512 days, is just twice of three Saroses. The evidence 
of the first reliable date of the solar eclipse in the Chinese history stands 
= firmly without doubt. 

The Chun Chiu, or Spring and Autumn, written by Confucius, is best 
known as the Annals of Lu, his native state. The chief events that took 
place in the state are briefly summarized in the period of 242 year, 722 
0481 B.C. In the Annals there were 37 eclipses of the sun, 33 of which 
have been identified with certainty. Two eclipses of September 19, 552 
B.C. and July 18, 549 B.C. were in error and did not take place, and 
two of them on February 4, 645 B.C. and April 9, 518 B.C. were not 
visible in China. 

At the end of the Chou Dynasty the feudal states in Chinese empire 
were separated and attacked each other. After Chun Chiu there were 
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seven big states in feudal times from B.C. 460 to 220, which disturb 
the peace of the country. The old calendars were said to have been los 
and the astronomical observations have not been properly recorded, 0 
there were even no observations to be taken at all. When the Ch 
Dynasty was ruined in 255 B.C. Shih Huang Ti, the first emperor 
Tsin Dynasty, conquered the whole empire and reigned a short ting 
from B.C. 246 to 210. During the period from B.C. 460 to 210 abo 
250 years there were only nine eclipses of the sun recorded in the histor 
and the most of them were written without the months and days. Ac- 
cording to Oppolzer the one on April 20, 443 B.C. was a partial eclips 
and that on August 5, 301 B.C. could be seen in China not more tha 
three-tenths, while the history described these two eclipses in “the dar 
daylight.” This expression was often used for a total eclipse in ti 
Chinese history. These records must be in error, and the eclipse 
March 14, 247 B.C. was also in error that could not be visible in China 
The historical eclipse of the sun in Shu Ching told us that the et 
peror Chung Kang ordered the prince Yin to execute the astronomers 
Hi and Ho who failed to predict the solar eclipse. This unfortunat 
story also told us that the ancient Chinese astronomers were in the dut 
of predicting eclipses more than 4,000 years ago. But up to the ti 
of the Han Dynasty (204 B.C.) forty-eight solar eclipses were men- 
tioned above, the method how to predict the eclipse of the sun could n 
find any clue in the history. Even in the Han Dynasty from 204 B. 
to 220 A.D. with a long period of 425 years, 141 eclipses of the sw 
were recorded in the Annals of Han, the calendars which have been used 
then showed how to calculate the eclipse of the moon but not of the sun 
Therefore the solar eclipses described in the Annals of Han were actual- 


ly seen, only two out of 141 eclipses were in error and did not occur in 





the time. This is perhaps the mistake in writing or printing as so fa 
the history was carried down about two thousand years ago. There is 
an important fact that the solar eclipses in the Annals of Han didn 
always take place on the first day of the calendar month. It was usuall 
one day before, or sometimes one day after which was due to the fac 
that the new moon did not fall exactly into the first day of the calendar 
month, because the calendars of Han used the mean new moon and di 
not apply the apparent new moon to match the first day of the mont! 
The empire of Han was divided by three states from A.D. 222 to 263 
The leading one was Shuh, which had its capital at Chengtu, and con 
prised all the region west of Hupeh; the next was Wei, whose king 
Tsao Pi ruled at Loh-yang and swayed most of the region north of the 
Yangtze River; the third was Wu whose king Sun Kien was invested 
by the preceding at Nanking, and ruled all the eastern provinces. Each 
state had its own calendars which sometimes might have one day differ- 
ence. The eclipses of the sun were recorded in the Annals of Wei in 
the History of Three States. They were twenty in number. It is inter- 
esting to note that in the state of Wei an astronomer Yang Wai estab- 
lished a calendar called Chin Ch’u about A.D. 237, and gave a method 
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to determine the direction angles at the first contact of the solar eclipse. 
This was supposed to be the first method to predict the eclipse of he sun. 

Tu Yu, a historian of classic research in the Tsiu Dynasty about 280 
A.D., determined the solar eclipses of Chun Chiu, the Annals of Lu, 
by ten calendars, and worked out the data to compare discriminatingly. 
In the Annals of Tsin there were 83 eclipses of the sun, of which 20 
were already recorded in the Annals of Wei as referred to above. The 
sixty-three solar eclipses properly belonged to the Tsin Dynasty from 
A.D. 266 to 419. Three of them could not be identified with certainty 
which must be in error. 

At the end of Tsin Dynasty China was divided into two empires, the 
North and the South. The North empire was ruled the region of Yel- 
low River and reigned by two successive dynasties, namely the North 
Wei (A.D. 386 to 556) and the North Chou (557 to 581). The South 
empire was ruled along the Yangtze Valley and reigned by successive 
four dynasties, namely, the Sung (420 to 478), the Zu (479 to 502), the 
Liang (503 to 556), and the Cheng (557 to 589). The Huai River 
which ran west of Honan to north of Kiangsu was taken for their 
boundary line. The history is very difficult and easy to lead to a con- 
fusion. The Annals of the North and the Annals of the South were 
written by the same author, Li Yei Seu. The former recorded 79 
eclipses of the sun and the latter only 36. Twenty-seven of them can 
be identified with the same year but they may not on the same day. 
Each dynasty also had its own annals which were comparatively more 
complicated. 

When the Siu Dynasty conquered the whole empire, China was then 
united into one again at 590 A.D. The Annals of Siu recorded the 
solar eclipses from 420 to 618 A.D. including those of the South dynas- 
ties, but not in full. Ma Tuan Ling, a historian of the 13th century, 
collected 87 solar eclipses during that time. I have carefully examined 
all the Annals of these dynasties and found 109 eclipses of the sun from 
386 to 618 A.D. so Ma Tuan Ling’s collection is also not complete. 
Since the prediction of the solar eclipses had been improved in the Tsin 
Dynasty, the Huang Chi Calendar of Siu (604 A.D.) gave the methods 
for finding the first and the last contacts, and the position and the 
phases of the eclipses. Most of them recorded in the Annals must be 
predicted then, so there was about one third could not be seen in China. 

The astronomers of the Tang Dynasty as Fu Chen Chin, Li Chen 
Fung and I-Hang calculated their new calendars which were succes- 
sively adopted by the emperors. I-Hang’s calendar was known as the 
best. From this epoch each emperor practically changed his new cal- 
endar, the astronomical observations were much improved then. The 
eclipses of the sun observed and recorded were 103 in number in the 
Tang Dynasty from A.D. 619 to 906. The Five Dynasties followed 
with a short period from A.D. 907 to 960 and twenty-six eclipses of 
the sun were recorded in the Annals of the period. 

In the Sung Dynasty (961 to 1263 A.D.) the prediction and observa- 
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tion of the solar eclipses had been considered more important as the 
first duty for the astronomers. The Bureau of History was then estab- 
lished and had its duty to predict the eclipse and to keep the records. 
The Bureau of Astronomy was established at the same time and had its 
duty to observe the eclipse and to record the phenomena. If their work 
be found in error, the officers should be punished with depressing their 
ranks, or stopping the payments of their salaries. There were 152 solar 
eclipses during 300 years in the Sung Dynasty. Every one was on the 
first day of the calendar month. This proves that the Sung calendars 
have been improved, and also that the beginning and ending of the 
eclipses were clearly indicated. 

Kuo Shuh Ching, the well-known astronomer of the Yuan Dynasty 
about 1281, made a calendar with actual observations, and overthrey 
the old method which was supposed to be the sun, the moon, and the 
tive planets in conjunction on the same day as the beginning of the cal- 
endar. He showed his calendar as a practical one and explained a 
method of predicting eclipses. He also calculated back the ancient 
eclipses, two from Shu Ching and Shih Ching, thirty-six from Chun 
Chiu, and thirty-five from the other history. There were sixty-one 
eclipses of the sun recorded in the Annals of Yuan in 104 vears from 
\.D. 1264 to 1368. 

When the Yuan Dynasty fell in 1369 the new dynasty Ming had to 
change the calendar. The new calendar was called Da Tung and re 
vised in 1384. In fact this calendar was copied from the method of 
uo Shuh Ching and omitted his important part of annular accelera- 
tion, whence the predicted time of solar eclipses did not accord with the 
actual observations, usually three of four hours were in difference. Th 
astronomers noticed the mistakes in the calendar, but it could not be 
‘hanged without the order of the Emperor. In 1554 Tsu Tsai Yuo, th 
Prince Tching, made a new calendar, and in 1581 he revised it again 
By his methods he calculated back 25 eclipses of the sun mentioned in 
the Annals and showed that the Da Tung calendar was in error. Un- 
fortunately his calendars were not accepted by the Emperor. In 1583 
P. Mathieu Ricci, an Italian missionary, introduced the Europea 
methods. In 1628 P. Adam Schall proposed a new calendar which wa: 
put in use until the fall of the Dynasty. There were 145 solar eclipses 
in the Annals of Ming, about 50 of them could not be seen in China. 

\t the opening of the Tsing Dynasty Schall became an imperial as 
tronomer and the calendar was then adopted. In 1645 P. Ferdinal Ver- 
biest revised this calendar and made some improvements. Fifty-two 
solar eclipses recorded with every detail in the first 150 vears of the 
Tsing Dynasty from 1645 to 1795. It is to be regretted that the records 
in the 19th century are said to have been lost at the overthrow of the 
Dynasty in 1911. The following table is a summary from the Chinese 
history that shows the distribution of the solar eclipses. 
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Period P. ¥ A. A.T. Error Sum 

hu Ching (7?) 0 ] ( 0 0 1 
Ching (B.C. 776) 0 0 0 1 0 1 
Chun Chiu (B.C. 722-481) 2 18 15 0 2 37 
I lal States (B.C. 480-205) 4 4 ¥. 0 0) 9 
Han (B.C. 204-A.D. 219) 23 56 4 14 = 141 
Three States & Tsin (A.D. 220-419) 20 31 2 3 3 83 
Yorth & South Reigns (420-618) 20 4] 4 2 0 109 
Tang & Five Dynasties (619-960) 20 48 57 4 0 129 
Sing (961-1263) 2 53 6 7 0) 52 
Yuan (1264-1368) 12 21 20 8 0) 61 
ing (1369-1644) 4] 44 4 14 0) 145 

r (1645-1795) ( 19 19 . 0 52 
Sum 174 335 343 61 *f 920 


According to Oppolzer ther I 
taking the average there are 23 
are partial, 77.5 annular, 10.5 annular and total, and 65.9 total eclipses. 
In the above table the partial eclipses are less frequent than total. This 
is due to the fact that the eclipses missed in the Chinese records must be 
the partial, which can be seen in a limiting place and are very easy to be 


are 8000 solar eclipses in 3368 years. 


> 


e 
7.5 eclipses ina century. Of them 83.3 


werlooked. Moreover the Chinese old astronomer considers the solar 
clipse less than three-tenths as the eclipse of no harm and does not care 
fvery much. This is another fact why tl 
the records more than total. 


e partial eclipses are lost in 
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Planet Notes for April, 1934 
By CLIFFORD E. SMITH 


e S will be moving northeast from entral part of Pisces to the cen- 


ral part of Aries. Its position on the first and last days of the month will be, re- 
spectively: R.A.0"39™, Decl. +4° 11’; and R.A. 2" 26™, Decl. +14° 20’. 


The phenomena of the JJoon will occur as follows: 


Last Quarter April 6 at 7 p.m. CS. 

New Moon is” 6 B_. : 

First Quarter 21 * 3 Bae 

Full Moon .. eae ae © 
Perigee i = SAM; 
Apogee Zo. * & P.M. 


e central part of Aquarius to the eastern part 


ercury will be moving from tl 
f Pisces. During this period it wil 


1 
1 be on the meridian about an hour before the 
sun. Thus it will be a morning star. On April 2 at 5:00 a.m., C.S.T., Mercury 
will be at greatest elongation west (27° 49’). On April 11 at 9"40™ p.m., C.S.T.. 
Mercury will be in conjunction with the moon (Mercury 6°4S). The distance 
f Mercury from the earth will be increasing from about 80 million to about 117 
million miles, and its apparent diameter will be decreasing from about 8 to about 
4 seconds of arc. The position of Mercury on the first and last days of the month 
will be, respectively: R.A. 22"29™, Decl. —8° 6’; R.A. 1°34", Decl. +7° 48’. 

Venus will be moving from the western to the eastern part of the constellation 
Aquarius. It will be a morning star, and it will be on the meridian about three 
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hours before the sun. Its distance from the earth will be increasing from abou 
50 to about 75 million miles, and its apparent diameter will decrease from about 3 
to about 21 seconds of are. On April 1 at 9:00 A.m., C.S.T., Venus will be in co: 
junction with Saturn (Venus 3°5.N). On April 10 at 3"22™p.m., C.S.T., Ven 

will be in conjunction with the moon (Venus 20'S). 


Mars will be near the sun in apparent position during this period. Conju 
n with the sun will occur on April 14 at 8:00 a.m., C.S.T. 





iter will be above the horizon most of the night hours since it will b 





central Virgo. Opposition with respect to the sun will occur on April 8 at 3 
, C.S.T. Its apparent diameter will be about 41 seconds of arc, and its distar 


m 


from the earth will be about 400 million miles. An April 27 at 7"53™" Pp... CS 


Jupiter will be in conjunction with the moon (Jupiter 6°5 N). 





will be a morning object in eastern Capricornus, During the midd 
th it will be on the meridian about 8:00 A.mM., Standard Time. As has 
been mentioned under the notes on Venus, Saturn will be in conjunction wit! 
Venus on April 1. On April 9 at 2.10" p.m., C.S.T., Saturn will be in conju 


section 
with the moon (Saturn 2°0S). Its distance from the earth will be about 9 
million miles, and its apparent diameter will be about 14 seconds of arc. 

Uranus will be too near the sun to be of interest during this period, Conju 
tion with the sun will occur on April 17 at 9:00P.M., C.S.T. 

Neptune will be in Leo about two degrees in a northwesterly direction fr 
x Leonis. Its distance from the earth will be about 2740 million miles, and 
ipparent diameter will be about 23 seconds of arc. It will be well above the 
on during the first half of the night since it will be on the meridian about 9 
.M., Standard Time, during the middle of the month. Conjunction with the n 
will occur on April 24 at 10°47" p.m., C.S.T. (Neptune 3°3N). The positi 
Neptune on April 13 will be R.A. 10" 47", Decl. +8° 41’. 

OCCULTATION PREDICTIONS 


(Taken from the American Ephemeris.) 


The quantities in the columns a and b are given for the purpose of making 
these predictions useful for any place within 200 miles of the point indicated. 
The procedure is as follows: Subtract the longitude of the point given from 
the longitude of the place in question; multiply the result, taking the signs into ac- 


} 


count, by the quantity under a for the star to be observed; similarly, with the 


latitude, using b; apply the sum of the products, with its proper sign, to the 
Greenwich C.T., and obtain the predicted Greenwich Civil Time for the phe: 
nomenon at the place of observation. To obtain Eastern Standard Time it is 
necessary to subtract five hours; Central Standard Time, six hours, etc. 
OccuLtaTions VisiBLE IN LoncitupE +72° 30’, Latitupe -+-42° 30’. 


IM MERSION—— 











- - ——— EMERSION 
Green- Angle E Green- AngleE 
Date wich from wich from 
1934 Star Mag. C2. a b N 3 0 a b N 
h m m I h m m m ° 





April 21 187 B.Gem 63 4 8.3 0.9 0.3 52 4378 +41.1 2.8 

OccULTATIONS VISIBLE IN LoNGITUDE +91° 0’, LatitupE +40° 0’. 

April 1 75 Vir 5.6 5 308 2.0 +0.4 98 6 40.2 10 —1.4 333 
l 


6 @ Ser 3.3 12 21.9 16 +03 60 13 38.4 § —08 269 
3 357 0.8 13 90 455.0 +0.2 22 IW 
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OccCULTATIONS VISIBLE IN LoNGITUDI 120° 0 
April 1 75> Vir 5.6 5 4.0 OO 1.3 161 
6 33 ii 222 1.9 Lo 62 
6 : 2i WV 65 0.0 0.8 27 
Q 44 Cap 6.0 12 36.0 1.1 0.8 109 
37 Gem 5.7 6 54.4 31 
1 187 B.Gem 6.3 ; 374 1.8 29 148 


Comet Notes 
By G. VAN BIESBROECK 


No great activity 


in reach of ordinary instruments al 


lowed with larger telescopes. 


Comet 1933 f (WHuipeLeE) which was discover 





ing a very faint object in the evening sky. PI s 

f February show that it is reduced to a small coma n 

magnitude 16 and that, as foreseen, it gradually fades 
the constellation of Tz for perhaps another m 

e lost in the light of the sun The following ephe 


its by A. D. Maxwell and H. M. Porter given 





Feb, 28 3 38 28 10 4.1 2.88 
Mar N 48 13 10 49.2 
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17 49 48 65 9 5.83 
Zo 38 4 64 59 5.97 
May P| 28 4 64 38 6.12 





e magnitude was taken as 





the writer, 


Comer 192511 (Prriopic SCcHWASSMANN-WACHM 


(GEDDES) is now well placed for obs 


l TUDE 30° 0 

6 1.4 16 +41.1 268 
12 38.1 20 +0.1 286 
if 3a2 1.4 2.0 292 


13 24.6 1.0 
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has now been ob- 


served again. From W. Baade at Mount Wilson came word that he had observed 





ut any halo. 


This observation was made p 


hotographi 


Ms curious object on January 13 as a minute diffuse disc 


cally 


f 1°6 diameter, with- 
with the 100-inch re- 
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— 
ctor and the brightness was estimated as 18™.5, which is as faint as any comet 
is ever been observed. Since then the comet has been recorded on plates taken 
the writer with the 24-inch reflector on February 15 and February 19, the 
brightness being estimated at 17@.5; the appearance seemed to have changed since 
last month : there now was a very diffuse coma some 12” in diameter, without any 
lication of a central disc. It will be of interest to follow the further develop- 
nts at this opposition, remembering that in the past this object has sometimes 
gained several magnitudes in a couple of days with large modifications in jts 


ngular size and condensation. The ephemeris by J. G. Behrens is continued } 





50 
34 6 
— 
ie) \ i 
Feb, 28 10 16.8 +§ 13 
Mar. 8 3.6 26 
8) 10.6 40 
24 8.0 8 52 
April 1 Ded o 2 
9 3.8 10 
17 Zz 1 ¢) 16 
25 1.8 18 
Ma 3 1.6 18 
11 2.0 15 
19 2 Q QO 
27 4.3 9 0 
e 4 6.3 8 49 
12 10 8.7 +8 35 
\ccording to Baade the correction of the ephemeris is only 0™1 in a, 0 in 6. Th 


ith is in Leo some 3 or 4 degrees southeast of Regulus. 
No information has been received so far concerning the expected Periopic 
Comer TurttLe-Griacopini for which a search ephemeris was given on p. 51. 


Williams Bay, Wisconsin, February 20, 1934. 


Variable Stars 


Monthly Report of the American Association of Variable Star 
Observers for January, 1934 


\gain the severity of the winter weather all over the northern hemisphere 
has had its effect on the length of reports communicated during January. Never- 
heless more than 2000 observations were reported from 46 observers. We weéel- 
come an initial report from Mr. Robert Miller of Miami, Florida, and Mr. George 


Skora of Tucson, Arizona. 
Mira, o Ceti, has apparently reached maximum magnitude 3.8. The rise was 





somewhat less rapid than the previous one, fifty days being required to increase 
four magnitudes, as against thirty days in 1933. Chi Cygni experienced a marked 


still stand on the rise to maximum between magnitudes 8.0 and 7.0, and attained 
the fifth magnitude. This star undergoes the greatest change in brightness of all 
he long-period variables, approximately nine magnitudes in a period of tihrteen 
one-half months. 
SU Tauri, R Coronae Borealis, and RY Sagittarii require the closest of atten- 
tion in order that marked changes in brightness may not escape detection. U Gem- 
inorum has just passed through a maximum, the first observed since March, 1933. 
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ny comet VARIABLE STAR OBSERVATIONS RECEIVED DuriING JANt ARY, 1934, 
tes taken Nov. 0 = J.D. 2427377; Dec. 0 = J.D. 2427407; Jan. 0 = J.D. 2427438. 
y 19, the J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. 
Sed since V Sct S Tuc W Cas R Seu R Ari o Cer 
‘Nout any 000339 001862 004958 0122334 021024 021403 
develop. F 386129 En 386[13.5S1 391 11.9My 367 &5Kd 419 115Jo 442 52 Ra 
ometimes $ Sa. S Cer 398 12.0My 394 86Kd 423 110Jo 443 5.1 Bc 
erie 001032 001909 414 12.2My 399 85Kd 440 94HF 443 60 Mi 
ns in its 367 67Kd 391 13.5L 419 11.5 Jo RZ Per 447 89Hf 444 5.9 Mi 
ued her 369 6.7Kd 426f12.3 Pt 420 11.6 Fd 012350 447 88Wd 445 5.0Bd 
386 7.3 En 1 S@ 423 113Jo 384 9.0L 449 94So0 445 5.2Ra 
301 7.2Kd 002438a 42711.9My 422101B W ANd 446 5.1Hf 
394 7.4Kd 386 98En 427 121 Pt R Psc 021143a 446 5.7 Mi 
309 7.4Kd W Scu 428 11.1B 012502 445 116Mi 446 5.1Wd 
X AND 0028 33 437 11.1B 347 89Bm 447 11.3Pt 447 5.2Wd 
001046 386 12.8En 441 11.0Ra 369 9.2Bm T Per 447 48Bd 
347 13.0 Bm U Cas 447 11.22Wd 378 9.6B: 021258 447 5.1 Hf 
356 13.6 Br 0040472 448 115 My 383 9.9Bm 392 94Lt 447 S0Ra 
369 14.4 Bn n 384 13.7L 449 11.2Wd 404 104Bm 417 85Pk° 449 $2 He 
383 147Bm 422 11.2Pf£ 449 11.2 Hf RU AND 417 95Lt 448 45 Sf 
440 14.0G C 423 113Jo 449 11.4So 013238 419 85Jo 448 52Wd 
43.13.5B 426 110Wh 452108Fd 391 132L 423 8570 440 51Wd 
449 13.3GC 426 10.7 Pt U Tuc 447 125 Pt 425 89HE 449 SOHE 
T Cer 428 10.7B 005475 449 1135S 440 9.0Hf S Per 
001620 437 9.7B 386 13.7 En Y AND 444 90Ra 021558 
367 6.6Kd 440 10.0Wa 386 13.5 SI 013338 446 93Sx 413 9.3 My 
373 6.5Kd 443 94Wh 397 134S1 384 11.51 47 91Pt 41> 93Pk 
301 5.7L 444 99Ra ZCer 419 97Cy 447 91Wd 419 9.0 Jo 
n 5, The 392 59Lt 446 98 HE OI0102 429 9.9 Cy Z CEI 419 9.2 Cy 
393 6.6Kd 448 95Sf 391108L 447 10.2Pt 021281 423 9.1 Jo 
308 6.5 Kd RW Anno 412 9.8Wh 448 11.4Sf 384 11.3 L 424 9.3 Pk 
PERIODIC 405 5.9 Lt 004132 414 93Jo 449 10.7 So o CET 425 10.3 Hf 
51. 417 58Lt 449 120So0 421 89To X Cas 021403 427 9.6 My 
426 6 62Lt V AND 435 9.1 Ko 014958 386 89En 429 94Cy 
t yo 004435 443 9.3Wh 416 11.8Bn 301 gsr 440 9.7 Hf 
001726 347 114Bm 447 91 Pt 42111.8Bn 301 90M 444 10.2 Ra 
4111.0So0 369 12.8 Bm U Anp 437 10.0B 407 82Jo 446 98Sx 
49 116So 383 13.6Bm 010940 447 116Pt 414 78Jo 447 10.1 Wd 
T Cas 391 13.5L 384 10.4L 449 11.0S 415 78Ah 447 9.5 Pt 
001755 449 14.6GC 441 108So0 452 10.7Fd 415 80Mi 447 OR8Ra 
e Star 384 11.6 L X Scr 449 11.3 So U Per 416 79Mi 448 98My 
417 12.2 My 004435 UZ ANpb 015254 417 78Oy 449 10.0So 
19120Jo  386f13.0 En 011041 411103Ry 419 76Te R Cer 
ee 419 11.6 Mi RR Ann 449[13.6So0 413 10.7 My 419 7.6 Cy 022000 
musphere 419 11.9B 004533 S Cas 417 108Ry 419 78Mi 384 98L 
Never- 420 11.6 Mi 347 9.0Bm 011272 419 10.9Cy 420 7.6Mi 391 103 My 
We wel- 421 11.6 Mi 369 10.0Bm 391 10.0My 425 10.4Hf 421 7.5 Mi 398 10.7 My 
ae 423122Jo 376 10.0Bm 398 10.1 My 427 it. OMy 421 7.0Jo 427 12.5 My 
aia 423.118 Mi 381 109Bm 417 11.2 My 429 11.7 ¢ 422 78Ra 449 125 Hf 
; 42612.2Pt 404 11.5Bm 417 10.5Jo 447 11.4 Pt 423 7.3Mi 451 12.6 My 
rise was 427122My 449 129So 419 11.5 Mi 448 11.5 My 423 7.6 Bd RR Per 
increase 432 12.0 B RV Cas) 42011.5 Mi 449 11.6S 426 7.0] 022150 
. marked 442 11.9 Mi 004746a 421 11.4Mi 449 11.6Hf 426 72Sx 301 1171. 
vaiigstiniil 42123Ra 422 10.0 P£ 421 10.7 To 449 11.7 Wi 27 7.1 Je 425 10.5 Hf 
wipers 44119Mi 426 109Pt 427 117My 452 117Fd 400 6.4 Je U Cer 
SS Ot al 47 120Wd 428 10.5B 437 11.1B S Ari 429 6.7 Oy 022813 
tihrteen 48120My 437 10.7B 447 11.5 Pt 015912 429 66Cy 392 71Lt 
49121S0 448 11.6Sf 448 11.8 My 384 12.6 L 434. 63Rb 407 7.1Jo 
of atten- R Anp — CAs 449 98Wh 449113.8GC 440 56Hf 414 7.5 Jo 
mis 001838 004746b U Psc R Ari 440 5.7Bd 417 7.9Lt 
U Gem- 461124 Pt 422 10.8 Pf 011712 021024 440 5.5Sx 419 81Cy 
ch, 1933. 44116Ra 426 11.0 Pt 447[12.3 Pt 391 128L 442 62Mi 421 78]Jo 








146 
VAI 
U Crt 
022813 
421 7.6B 
422 83Ra 
426 8.0 To 
426 8.5 Lt 
426 8.5Sx 
445 9.5Sx 
445 9.7 Mi 
447  8.4Pt 
R Tt 
023133 
396 9.2SR 
411 9.5SR 
412 9.3 Al 
413 9.5SR 
415 9.4 Ah 
419 3] 
423 9.5 Jo 
423 9.6 Bd 
426 98Sx 
442 10.3 Ra 
445 10.8 Mi 
445 10.4Sx 
445 10.3 Bd 
447 11.0 Wd 
447 10.0 Pt 
449 11.2Sf 
T A 
024217 
413 9.6 Jo 
421 9.5 Jo 
423 9.6 Bd 
426 94 Jo 
440 9.2 Bd 
443 9.4Bd 
443 9.0 Me 
446 93 Bd 
450 9.1 Me 
W PER 
024356 
411 9.1 Ry 
413 8.7 My 
417 9.0Ry 
419 9.1Cy 
421 86] 
423 94Sx 
426 9.0To 
427 8.9 My 
429 9.4Cy 
440 9.2HE 
442 8.8 Wh 
442 9.0 Ra 
445 95Sx 
446 9.2 Pt 
448 8.9 My 
449 3So 
452 > Fd 


17 als 
L0?l hil 


J.D.Est.Obs 


R Hor 
025050 
386 «9.6 En 
386 8.8 SI 
T Hor 
025751 
386 8.3 En 
386 7.9 SI 
U Ari 
030514 


347 11.0 Bm 
11.5 Bm 
11.6 Bm 
11.8 Bm 
11.2 Bm 
12.8 L 
12.6 Bm 
X Cet 

031401 
8.8 L 
8.8 Jo 
9.3 My 
94]To 
10.0 To 
102 Ra 
98B 
9, “ 
10.3 
9. 
10. 


358 
369 
378 
ISI 
391 
404 


384 
407 
413 
414 
421 
422 
423 
423 
426 
427 
445 
445 11.4 Mi 
448 11.5 My 
451 11.6 My 
Y Perr 
032043 
9.9 My 
9.6 Pk 
9.7 Sq 
423 10.6 To 
424 9.7 Pk 
425 10.4 Hf 
442 9.8 Wh 
444 10.6 Ra 
446 10.2 Pt 
451 10.4 My 
R PER 
032335 
391 14.0L 
414 12.3 My 
422 12.3B 
446 12.1 Pt 
448 10.5 Hf 
451 10.2 My 
Nov PEr 
032443 
446[12.6 Pt 
T Tau 
041619 
347 10.4 Bm 
358 10.4 Bm 


tS 
A 


rt 


Sx 


NN ONS 
ts 
< 


414 
417 
417 





Re port of th 


le 


J.D.Est.Obs. 
T Tau 
041619 

369 10.7 Bm 

378 10.3 Bm 

384 10.5 Bm 

402 10.5 Bm 
R Tau 
042209 

347 

JOS 


OH6Y 


10.0 Cy 
10.1 Jo 
96B 
9.8 My 
10.1 Cy 
93B 
10.1 Pt 
9.4 My 
10.2 Si 
98 Me 
98 Fd 
S Tau 
042309 
347 11.6 Bm 
358 12.0 Bm 
361 12.7 Cy 
369 12.8 


429 
432 
446 
448 
449 
450 
452 


043065 
S.1L 
8.8 Jo 
9.0 Jo 

421 9.7 Jo 

425 96Hf 

426 10.2 Jo 

446 9.5 Pt 

447 10.1 Hf 
RX Tau 

043208 

391 13.8 L 

421 13.0B 

450 12.4 Me 


384 
407 
413 


American 


J.D.Est.Obs. 


R Retr 
043203 


386 12.6 Sl 


X CAM 

043274 
384 9.0L 
393 8.2 My 
407 7.8Jo 
413 8.0Jo 
414 8.2 My 
419 8.4Cy 
421 80Jo 
427 8.1 My 
429 8.8 Cy 


448 10.4 My 


451 10.6 My 
R Dor 
043562 

383 5.5 En 
5.6 Sl 

R Cae 

0 13738 

8.1 En 

V Tau 

044617 

421 119B 

446 11.0 Pt 


385 


402 


450 9.6 Me 
R Or! 
045307 

384. 9.7L 

419 9.5 Cy 

423 93B 

429 9.6 Cy 

432 9.5B 

449 10.0 Sf 

450 9.7 Me 
R Lep 
045514 

384 7.6L 

386 7 5 Sl 

407 78Jo 

414 80Jo 

417 9.5 Ov 


419 10.0 Je 


422 9.7 Ra 
423 8.5 Jo 
425 9.6 Hi 
427 9.5 Je 
429 95 Je 
429 8.2 Ko 
429 9.7 Oy 
440 9.6 Hf 
442 97Sx 
446 8.0 Pt 
447 9.7 Hi 
W Or! 
050001 
429 63 Oy 





Association 


RIABLE STAR OBSERVATIONS RECEIVED DURING JANUARY, 


J.D.Est.Obs. 
V Ort 
050003 

347. 9.2 Bm 

358 9.8 Bm 

369 10.1 Bm 

378 10.7 Bm 

384 11.2 Bm 

384 11.1 L 

402 12.5 Bm 

420 13.5 B 

446[12.3 Pt 
T Lep 
050022 

347 12.6 Bm 

358 12.4 Bm 

369 12.0 Bm 

378 11.6 Bm 

384 11.6 Bm 

402 12.8 Bm 

423 96To 

444 O3B 

445 10.2 Mi 

446 10.5 Pt 

449 94Hf 

449 9.3 Wd 

450 10.0 Me 
R Aur 
050953 

425 12.4 Ar 

427 12.2 Ar 

428 12.2 Ar 

43) 12.1 Ar 

433 12.1 Ar 

442 11.2 Bd 

445 10.9 Bd 

446 11.2 Pt 

447 10.9 Bd 
S AuR 
052034 

371 10.0 Ho 

412 9.0 Pk 

413 9.8Jo 

414 9.9 My 

416 96B 

418 10.0B 

419 9.7 Jo 

420 9.7B 

422 10.5 Ra 

423 8.9 Pk 

426 9.2 Pk 

426 9.6To 

429 10.0 Ko 


429 10.0 Wd 
429 10.1 Hf 
429 10.0B 
439 9.4B 
442 9.7B 
446 10.2 Hf 
446 9.5 Pt 
447 99Bd 








1934. 
J.D.Est 


-Obs 


S Aur 
052034 
448 9.2 My 
448 98 Me 
449 10.55 
W Avr 
052036 
391 14.0L 
421/13.3 B 
429] 13.2 Wd 
446[12.0 Pt 
449 14.0GC 
S Or! 
05 404 
8.8 Jo 
8.8 J 
926 
9.3 Ra 
8.8 Jo 
8.9 Wh 
10.1 Sx 
10.0 Mi 
9.5B 
9.3 Pt 
10.2 So 
10.2 Me 
T Or 
053005a 
384 10.0 L 
391 9.9L 
391 9.9 Me 
392 9.7 Me 
413 10.5 Jo 
413 10.5 My 
414 10.8 My 
415 10.7SR 
416 11.0 Me 
418 10.9SR 
419 10.7 Cy 
419 10.7 My 
419 10.6 Jo 
421 11.0SR 
422 10.8 Ra 
423 10.4 Jo 
423 10.7 Pt 
424 10.5 Pt 
425 10.2 Ar 
426 10.5 Jo 
426 10.8 Pt 
426 10.9SR 
427 11.3 Ar 
427 10.9 My 
427 10.8 Pt 
428 10.6 Pt 
428 10.7 Ar 
429 10.2 Ko 
429 10.4 Wd 
429 10.5 Hf 
429 10.8B 
429 10.6 Cy 


413 
419 
421 
422 
423 
424 
442 
444 
444 
446 
449 
450 








of lariable Star Observ 


VARIABLE STAR OBSERVATIONS REcEIVED Dt 


J.D.Bst.Obs. 


J.D.Est.Obs. 


T Or! 
0530054 
431 10.6 Ar 
433 10.4 Ar 
10.3 Ar 
10.1 Cv 
437 10.1 B 
440 10.4 Pt 
$4? 9.4SR 
44? 10.3 Sx 
443 9.7SR 
3 10.4 Me 
444 10.1 Me 
444 10.5 Pt 
444 10.0 SR 
445 10.4 Pt 
446 10.5 Pt 
446 10.7 SR 
446 10.6 Wd 
447 10.0SR 
447 10.3 Hf 
448 10.5 Hf 
448 10.5 My 
448 10.5 Pt 
449 $7So 
449 10.3 Wd 
449 10.3 Hf 
449 10.0SR 
450 10.6 Pt 
450 10.4 Me 
98 Wd 
9.9 My 
98 Ke 
AN Ort 
053¢ 05t 
422 114Ra 
5 11.5 Ar 
429 11.6 Hf 
11.5 Wd 
11.9 Ar 
33 12.0 Ar 
434 12.1 Ar 
446 11.5 Wd 
449 11.6 Wd 
449 11.6 Hf 


124 
404 


435 


451 
451 
5] 


{ 
te 


451 11.8 Wd 
S Cam 
053068 

4098 9.0 To 

414 9.6 My 

421 88 Jo 

426 88 To 


426 10.0 Pt 
448 8&8 My 
RR Tau 
053326 
347 11.6 Bm 
358 11.8 Bm 
369 11.7 Bm 


378 12.3 Bm 


J.D.Est.Obs. 
RR Tau 
053326 
384 11.2 Bm 
384 11.2L 
$01 11.5L 
391 11.2 Me 
392 11.2 Me 
402 13.0 Bm 
419 12.9 Cy 
423 12.4B 
428 12.0 Ko 
429 12.6 Cy 
443 12.3 Me 
444 11.7 Me 
447 12.0 Wa 
449 11.5GC 
450 12.1 Me 
RU Aur 
053337 
426[12.0 Pt 
449[13.4 GC 


U Avr 
053531 
391 13.0 L 
415 13.0B 
421 13.2B 
SU Tau 
054319 
384 981 
391 9.6L 
391 10.1 Me 
392 9.9 Me 
404 9.8 Cy 
415 96B 
416 9.5SR 
417 99 Jo 
418 9.5 SR 
418 95B 
419 9.3 Cy 
419 94SR 
420 9.6 Pt 
421 9.7B 
421 94SR 
423 9.6 Pt 
424 9.6 Pt 
426 9.6 Pt 
426 9.4SR 
427 9.7SR 
427 9.7 Pt 
428 9.7 Pt 
428 9.8 Ko 
429 96 Pt 
429 98B 
429 9.8 Cy 
435 9.3 Cy 
439 9O8B 
440 10.3 Pt 
442 10.9SR 


443 10.6SR 
443 10.5 Me 


SU Tau 
054319 


443 
444 
444 
444 
445 
446 
446 
447 
447 
447 
448 
449 
449 
450 
450 


9.9B 

10.5 Pt 
10.5 Me 
10.4SR 
10.5 Pt 

10.6 Pt 

10.6 SR 
10.6 SR 
10.4 Bd 
10.7 Wa 
10.6 Pt 
10.9 Sf 
10.9SR 
10.9 Ne 
10.6 Pt 


Z Tau 
054615a 


347 


369 


054907 


417 
427 


U 


0.5 Lt 
0.6 Lt 
Or! 


054920a 


407 
411 
413 
414 
415 
417 


440 


6.5 lo 
6.7 Ah 
6.7 Jo 
6.8 Sq 
6.7 Ah 
6.8 Ov 
io tat 
7.0 Je 
6.5 Fd 
6.2 Ra 
6.6 Bb 

6.7 Sx 
6.0 To 
7.0 Bd 
6.9 Hf 
6.0 Te 
6.8 Sq 
6.6 Je 
6.5 Oy 


6.7 Wd 


6.8 Hf 
6.8 Hf 
6.9 Hf 


J.D.Est.Obs. 
U Or! 
054920a 

440 6.4Sx 

440 6.7 Bd 

442 67Bd 

444 6.9Wd 

444 B 

444 OM 

445 68B 

446 68Wd 

446 7.1Hi 

447 68 Bd 

448 7.0 Kg 

448 7.0 Lr 

448 7.2 Me 

452 7.1Fd 
V Ca) 
054974 

426[12.2 Pt 
Z Avi 
05535 

407 9.5] 

414 10.3 J 

418 10.7 B 

419 10.5 J 

419 11.0 ¢ 

420 10.6 B 

421 10.7 B 

421 10.8 Jo 

423 11.0 J 

428 10.8 GC 

428 10.7 B 

429 11.2 ¢ 

439 11.01 

440 11.0 GC 

43 11.5B 

447 11.2B 

449 11.2GC 
X At 
060450 

384 8.9L 

407 8.5 Jo 

414 9.1] 

422 9.5B 

423 98] 

426 10.1 Pt 

432 10.6B 

442 10.0 Sx 

442 11.7 Ra 
V Avi 
061647 

391 12.01 

422 12.0B 

432 11.6B 
V \own 
061702 

426[12.5 Pt 


t 


re 


RING JANUARY, 


J.D.Est.Obs. 
AG A 
062047 

384 10.3 L 
U Lyn 
063159 

449 14.0 GC 
R Mon 


063308 


414 1).0 Jo 
414 11.7 Ry 
417 11.4 My 
419 10.8 Jo 


423 10.8 To 


429 10.6B 
440 10.0GC 
442 98 Ra 
448 91 My 
449 95 Sf 
449 9.5GC 
X GEM 
064030 
414 8.2] 
419 83 J 
419 &7Cy 
420 90Cy 
429 86B 
442 9.1 Ra 
446 90OHE 
447 90Wd 
448 94HE 
Y Mon 
065111 
391 14.0 L 
442 12.2 Ra 
X\ Mon 
00 5208 
384 8.7L 
4148.8 I 
422 88Ra 
423 8.4]Jo 
425 90Hf 
442 88Sx 
447 86Ht 
R Lyn 
065355 
o 7/741 
412 8.7 Ah 
414 8.5 Jo 
419 9.0 Je 
427 9.0 Je 
4279 90 Te 


J.D.Est 


147 


1934. 


429 
442 
443 
446 9.3 Bd 
447 O98 HE 

RS GEM 

065530 
414 10.6 Jo 
416 11.4 Me 
418 12.1SR 
419 12.1SR 
421 12.1SR 
423 11.3 Jo 
426 12.1SR 
427 12.1 SR 
442 12.1SR 
443 12.0SR 
443 11.4 Me 
444 12.2 Me 
444 12.0SR 
446 12.1 SR 
447 12.1 SR 
449 12.1SR 


V CM1 
070109 
391 9.0L 


414 10.0 To 
422 10.8 Ra 
423 11.1 Jo 
425 11.0 Hf 


R Ge 
070122a 
407 7.0 Jo 
414 7.2Jo 
415 7.0 Ah 
417 7.3 Jo 
418 7.1Hf 
419 7.6 Je 
421 7.5 Je 
421 7.2Ra 
425 7.0 Hf 
427 7.3 Je 
429 7.3 Je 
434. 7.0 Rb 
434 7.1 Hf 
440 7.0 Hi 
442 68Sx 
443 68 Me 
446 7.1 Wd 
446 6.6Sh 
446 70Pt 
450 6.6Sh 
Z GEM 
070122b 


446 12.3 Pt 
447 12.4Wd 








148 


V ARIABLE 


J.D.Est.Obs. 
[TW GEM 


070310 
391 10.6 L 


449/13 4GC 
V GEM 
071713 

391 14.4] 

449 12.3GC 
S CM1 
072708 

422 11.6 Ra 

446 12.1 Pt 

452 12.0 Fd 
T CM 
072811 

i 12.31. 

446 11.2 Pt 
Z Pup 
07 25 2 2 

347 9.3Bn 

358 9.5 Bm 

369 10.1 Bm 

378 10.4 Bm 

384 10.6 Bm 

402 10.8 Bm 


449 124GC 
U CMr 
073508 

384 9.3L 

419 9OCYy 
429 9.1 Cy 


434 10.2 Cy 
446 10.0 Pt 
S oo 
07372. 
429 12. 3C Vv 
444 11.0 Mi 
446 9.9 HE 


tly] 
Month 


STAR 
J.D.Est.Obs. 


3723 
446 10.1 Pt 
448 10.0 Hf 
449 10.1 Hf 
449 10.4 Wd 


450 9.4Sh 
T GEM 
074323 

414 87 Jo 

419 84]To 

419 9.1 Cv 

423 84]Jo 

4290 86Cy 
U Pup 


075612 
449 13.0GC 
R Cnc 
081112 
4 10.9 Cy 
21 11.4 Mi 
422 23.2 ae 
425 11.3% 
429 10.9 Cy 
444 11.6 Mi 
446 11.2 Pt 
449 11.0 Hf 
451 11.0 Wd 
V Cnc 
081617 
391 9.1L 
411 
415 
419 
423 
425 
429 
451 8&6 
RT Hy 

OS 24105 
391 8.0L 
391 8.6 Me 
417 8.8 My 
428 84Ko 
449 88GC 
451 8&1 My 

R CHA 

os 2 176 
386 11.8 S1 

U Cnc 

083019 
449[13.9 GC 

X UMa 

083350 
446[12.5 Pt 

S Hya 

084803 
449 13.3GC 


era 
ba N10 


\h 
Ah 


1 I 


ya) 

bo 
AR 
a i = “<< 


00 6 
ee 


te port 


J.D.Est.Obs. 
T Hya 
08 5008 

at i221, 

419 10.5 Cy 

429 9.9 Cy 

449 9.0GC 
tT tne 
085120 

407 

414 85 

419 


09015 ¥ 
421 10.5 Jo 
40 10.5GC 
443 10.4 Me 
448 10.2 Mc 
449 10.4GC 
451 10.1 Mc 
W Cnc 
(90425 
384. 9.4L 
419 10.9 Cy 
423 10.6 To 
429 10.6 Cy 
R CAR 


002062 


358 10.9 Bm 
369 11.3 Bm 
378 11.4 Bm 
384 11.2 Bm 
402 12.2 Bn 
R LM! 
093934 
446[ 12.0 Pt 
RR Hya 


004023 
58[12.8 Bm 
R LEo 
094211 
391 6.1 Me 
411 6.1 Ah 
415 64Ah 
419 7.4 Mi 
419 6.7 Hf 
420 6.8 Fd 
$125 6.7 Mi 
425 66Hf 
434. 6.9 Kp 
440 7.0 Hi 


of the 


American 


-Obs. 


R Leo 
094211 


444 6.7 Mi 
444 7.0 Ra 
446 6.0 Pt 
447 7.0Wd 
448 69H 
451 85 Mc 
452 7.0Fd 
V 1.50 
095421 


419 10.5 Cy 
429 10.5 Cy 
S Car 
100661 
8.6 Sl 
R UMa 


103769 


412 9.8 Ah 
415 9.3 Ah 
417 84]Jo 
419 8.2 Te 
419 8.60) 
421 8&2]Jo 
425 83 Mi 
425 83Hf 
426 7.9Jo 
427 8.0Ra 
429 8&2Te 
$29 7.6Cy 
440 7.5 Hf 
444 7.2Mi 
446 7.5 HE 
447 7.2Wd 
448 7.3 Mc 
451 7.5 Mc 
453 7.4Mc 
V Hya 
T01020 
384 7.7L 
423 8.0To 
426 82Jo 
428 85Ko 
W Leo 
104814 


378 10.0Bm 
384 10.0 Bm 
384 10.2 L 
402 10.7 Bm 
429 12.3 Cy 
S Leo 
110506 
429 10.8 Cy 
T Vir 
120905 
384 10.2L 
R Crv 
121418 
402 14.0Bm 


Association 


OBSERVATIONS RECEIVED DuRING JANUARY, 
J.D.Est 


J.D.Est.Obs. 
SS Vir 
122001 


426 86Jo 
428 8.9Ko 
T CVN 

4 > 25: 3 "4 


419 100C y 


423 10.0 Jo 
426 9.7 Jo 
429 9.9 Cy 
Y Vir 
122803 
402 11.4Bm 
T UMa 
123160 
411 7.9 Ah 
414 7.9 Jo 
415 8.0 Ah 
22 78Ra 
423 79 lo 
425 7.9 Hf 
440 8.5 Hf 
447 86Wd 
448 8.5 HE 
452 87Fd 
2 VIR 
123307 
426 7.5 Jo 
RS UMa 
123459 


384 11.2 Bm 
402 12.6 Bm 
416 12.9 Bn 


452 13.8 Fd 
S UMa 
123961 

411 8.7 Ah 

414 85Jo 

415 86Ah 

422 88Ra 

423 84]Jo 

425 8.9Hf 

440 S&5HE 

447 8.2 Wd 

448 8 2HE 

448 84Mec 

452 86 Fd 
RU Vir 
124204 

430 12.5 Cy 
T UMs 
133273 


414 9.3 Jo 
419 11.0 Cy 
429 11.3 Cy 
444 11.9 Ra 
R CVn 
134440 


1934. 
J.D.Est.Obs 
U UM 
141567 
408 8&8 Jo 
411 9.3 Ah 
414 90 To 
415 9.3 Ah 
419 9.4Cy 
421 9.0]Jo 
426 9.0 To 
429. 9.5Cy 
S Boo 
141954 
423 10.7 To 
429 11.1 Pt 
V Boo 
142539a 
419 90Cy 
423 93] 
429 9.2Cy 
429 9.0 Pt 
452 9.4Fd 
l Boo 
144918 
419 ~ 2Cy 
429 120 Cy 
S Apes 
320 10.1 En 
383 10.0 SI 
386 10.7 En 
393 10.1 E: 
397 10.4S1 
Y Li 
426 9.5] 
S SER 
151714 
385 O3L 
430 11.5 Cy 
S CrB 
151731 
428 8.4Ko 
S UM! 
153378 
419 11.3] 
27 10.8 Ra 
429 12.5 Hf 
429 12.5 Wd 
432 11.7 Pt 
R CrB 
154428 
309 6.0 Kd 
381 6.0L 
385 6.0L 
391 6.1L 
392 5.6Me 
408 6.0Jo 
423 6.0Jo 
426 6.0] 





 UMr 
41567 
8.8 Jo 


9.3 Ah 


9.0 To 


9.3 Ah 
9.4 Cy 


9.0 Jo 
9.0 To 


95 Cy 


; Boo 
41954 
10.7 To 
11.1 Pt 
$2539a 
9.0 Cy 
O37 
9 2 Cy 
90 Pt 
9.4Fd 
| Boo 
44918 
11.2 Cy 
12.0 Cy 
APs 
15071 
10.1 En 
10.0 SI 
10.7 En 
10.1 En 
10.4 SI 
~ Lis 
5( 005 


9.5 Jo 





—_—— 


of I ‘ariable 


VARIABLE STAR OBSERVATIONS 


J.D.Est.Obs. 


R CrB 
154428 
28 5.8Ko 


430 9.8 Pt 
RZ Sco 
155823 

432 10.5 Pt 
U Serr 
160210 

432[12.0 Pt 
SX HER 
160325 

385 8 OL 
7 82L t 


= 


> 


~ 
_ 
~ 
o< 
“*) 
or 


+ 


s+ 


ww 


MSL 


SiS oe 
Bon 
“I 
ive 
° 


t~ sn 
S 
“I 
~ 
ie) 
ce 


1611220 
336f14.3 Bm 
S Sco 
161122b 
356 13.4 Bm 
W CrB 
161138 
432 11.2 Pt 
U Her 
162119 
430 11.7 Cy 


J.D.Est.Obs. 


SS Her 
162807 
385 9.7L 


W Her 
163137 
408 8.3 Jo 
414 84]Jo 
426 9.0 To 
428 8.9 Ko 
R UM1 
163172 
385 9.9L 
407 8.6 To 
413 9.4Jo 
417 9.5Sq 
423 95Jo 
427 9.4Ra 
429 98 Wd 
429 98 Hf 
449 9.7GC 
R Dra 


163266 
413 12.0Jo 
423 12.0 To 
436 12.3 Jo 

S HER 


wadhas 
380 10.9 En 
RR Sco 
1650304 
383 11.4 SI] 
RV Her 
165631 
385 14.7 L 
RW Sco 
1708 33 
380 10.9 En 
RS Her 


171723 
408 8&8 To 
412 9.2 Ah 
414 9.0 Jo 
415 9.5 Ah 

, Oct 

~ 72486 


383 13 27 Si 
397 13.0 SI 
RU Opu 
172809 
385 13.3 L 
RU Sco 
173543 
380 9.4En 
393 9.1 En 


J.D.Bst.Obs. 


SV 
174135 
393[12.2 En 
W Pav 
174162 
380 9.6 En 
393 9.7 En 
397 10.0 SI 
U Ara 
174551 
393 10.8 En 
RT Opxu 
175111 
12.0 L 


Sco 


385, 


175458b 
385 10.9 L 
428 10.8GC 
430 10.7 GC 
449 10.9GC 
RY Her 
175519 
385 13.8 L 
V Dra 
175654 
385 12.8 L 
R Pav 
1803 363 
393 12.3 En 
T Her 
180531 
426 12.5 Jo 
W Dra 
180565 
381 11.4L 
428 98GC 
430 10.1 GC 
430 10.0 Pf 
440 9.7GC 
449 97GC 
X Dra 
180666 
426 10.7 Jo 
430 12.5 Pf 
430 12.5GC 
440 12.3GC 
449 11.9GC 
TV Her 
181031 
391 14.0L 
W Lyr 
181136 
391 8.8L 
412 10.0 Ah 


Star 


RECEIVED DURING 


J.D.Est.Obs. 


W Lyre 
181136 
413 10.4 Te 
417 10.9 Pk 
421 11.2 Ra 
421 10.7 Jo 
RV Scr 
182133 
393 8.5 En 
SV Her 
182224 
385 14.7L 
SV Dra 
183149 
391 10.8 A 
RZ HE 
18322 225 
391 11.0 L 
413 10.0 To 
X OPH 
183308 
391 8.0L 
408 8.4]To 
413 7.9 To 
421 78]Jo 
RY Lyr 
184134 
391 10.1 L 
413 9.2Jo 
R Scr 
184205 
349 5.9Kd 
356 5.9 Kd 
362 5.7 Kd 
368 5.7 Kd 
369 5.7 Kd 
373 5.5Kd 
376 5.5Kd 
383 5.2 Sl 
384 5.8 Kd 
35 SIL 
392 5.6 Me 
393 5.8Kd 
394 58Kd 
395 5.9Kd 
397 5.9Kd 
402 5.6Ba 
408 5.9Jo 
413 6.4Kd 
414 6.0Jo 
414 5.9Cy 
417 63Ba 
417 65Kd 
419 62To 
419 68Cy 
421 64Jo 
423 6.7 Jo 
426 6.5Jo 


Observers 


Nov Aol 
184300 
414 11.0 Jo 
419 10.8 Jo 
S Sct 
184408 
402 8.5 Ba 
S CrA 
1854370 
383 11.1 En 
383 11.0 S1 
393 11.1 En 
396 10.7 En 
397 10.8 Sl 
ST Sor 
1855120 
12.0 L 
R CrA 
185537a 
383 11.9 En 
383 13.0 SI 
393 12.5 En 
397 12.5 Sl 


385 


190108 
419 11.8 Jo 
426 11.8Jo 

RX Sor 

190818 
383 11.1 En 
386 10.9 En 
ao) TLL 
393 10.9 En 
396 10.6 En 
402 10.4 En 


RW Scr 
1908190a 
383 9.6 En 
386 9.5 En 
391 96L 
393 9.5 En 
396 9.5 En 
402 9.3 En 
S Lyr 
190925 
385 14.4] 
RS Lyr 


190933a 


381 12.9 L 


JANUARY 
J.D.Est.Obs. 


149 


, 1934. 
J.D.Est 


Obs 


RU Lyr 
190941 
391 13.6 L 
U Dra 
190967 
422 13.5 Pf 
430 12.9 Pf 
W Ag. 
191007 
391 10.1L 
R Ser 
I9IOIQ 
381 12.6 L 
RY Scr 
191033 
380[12.4 En 
383[12.1 S1 
386/12.4 En 
402[12.4 En 
S Ser 
191319a 
381 12.0L 
383 12.5 En 
Z Scr 
191321 
393[12.1 En 
SW Scr 
191331 
383 11.8 En 
393 11.9 En 
TZ Cye 
191350 
413 10.5 Jo 
421 10.5 Jo 
U Lyr 
191637 
413 10.9 Jo 
419 10.8 Jo 
421 10.8 Jo 
421 11.8 Ra 
426 10.7 Jo 
AF Cyc 
192745 
6.7 Ah 
415 6.8 Ah 
417 68Ra 
TY €ye 
192928 
385 13.3 L 
RT Aor 
193311 
385 13.6 L 
415 13.3B 
R Cyc 
193449 
412 11.5 Pk 
412 11.0 Ah 
413 10.7 Jo 
415 10.7 Ah 
415 10.5 Ra 


412 





\ \ 
t.Obs 
R Cy 
193449 
417 10.4Jo 
418 99B 
419 9.5 Jo 
421 9.0Jo 
421 9.4 Pk 
421 9.7 Ra 
423 9.5 Pt 
423 88Jo 
426 9.0 Pk 
429 9.1 Wd 
179 9.0 Oy 
435 84To 
435 8.2Ko 
435 S8OTe 
437 8&3B 
440 83 HE 
445 8.0 Mc 
445 6.8 Be 
446 Ye Wd 
448 8.0 Hf 
451 7.5 Mc 
453 7.8 Mc 
RV Aai 
193509 
81 11.8] 
T Pay 
83 13.7 SI 
393 13.2 EF 
97 13.1 Sl 
RT Cyc 
194048 
412 124A 
413 11.9 Jo 
417 11.8 Jo 
419 11.7 Jo 
421 11.8 J 
421 11.0 Ra 
423 10.7 Pt 
423 12.0 Jo 
429 940y 
429 10.2 Wd 
4790 OOB 
440 98 HE 
446 89Wd 
449 87H 
451 9.2Mc 
453 8.7 Me 
ru Cye 
194348 
410 10.1 Ry 
413 10.4 Jo 


414 10.0 Ry 
417 10.0 Ry 
417 10.0 To 


419 9.7 Jo 
421 9.7]o 
423 98 Jo 


\BLI 


STA 


J.D.Est.Obs 
TU Cyc 
194348 


423 10.1 Pt 


424 
429 


10. 
OB 


10 


1 Ry 


429 10.1 Wd 
440 10.7 Hf 


446 


xX 
194604 


11. 


0 Wd 


Aol 


385 12.9 L 


413[12.3 Hi 


356 
360 
30/ 

369 
393 
394 
401 
407 
409 
413 
414 
415 
415 
417 
417 
417 
418 
418 
419 
419 
421 

423 
423 
426 
429 
429 
429 
429 
429 
432 
434 
434 
435 
435 
435 
435 
440 
442 
443 
446 
446 
447 
449 


ew 


cin 


wn 


mur 


m™ININN SY 
NNN wkhn 


no 


wun 


NnivnninikeniinniibhhUNnnni UU 


x tye 
194632 
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DOSADAAARSASAAAAANN 
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R Port 


J.D.Est.Obs. 


S Pav 
194059 
6.5 SI 
7.5 En 
6.7 S1 
RR Sor 
I94920 
8.0 En 
RU Scr 
IQO5I {2 
393 12.5 En 
RR Ao. 
195202 
391 14.3 L 
415 13.3B 
RS AOL 
195308 
387 10.2L 
Nov Cyc 


195553 


383 
303 


207 
397 


393 


423[12.2 Pt 
RR Te 
105656 
393 12.6 En 
Z Cyc 
195849 
407 8.5 Jo 
413 86Jo 
417 88Jo 
419 8 6Jo 
423 8.7 Jo 
423 8.9 Pt 
429 &8B 
440 9.2 Hf 
444 94Ra 
449 94H 
5 Tx. 


105855 
393 126 En 
SY Aor 
200212 
387 10.7 L 
407 11.0 Jo 
414 12.0 Jo 
S Cyc 
200357 
423/12.4 Pt 
R Cap 
200514 
391 12.4L 
S AOL 
200715a 
413 9.7 Jo 
419 9.5 Jo 
423 9.4]Jo 
RW Aor 
200715b 
413 90Jo 
419 92Jo 
423 9.0Jo 








of the American 


J.D.Est.Obs. 
RU Aor 
200812 

387 9.6L 

419 120B 
Z AQL 
200006 

356 13.4 Bm 

381 13.6 Bm 

404 10.8 Bm 


421 10.0 To 
426 96To 
R SGE 
200916 
413. 9.2 J 
419 8.9 Jo 
423 9.2Jo 
RS Cy G 
200938 
407 8.5 Jo 
413 8.7 Jo 
415 89Ra 
417 8.7 Jo 
419 90 Je 
419 9.1 Cy 
421 8&8Jo 
423 8.8 Pt 
423 9.0Sx 
426 8&8 Jo 
429 88&Je 
429 90 Wd 
430 9.1 Cy 
435 84Ko 
435 Je 


8.2 
440 88 
446 89 


Wd 

446 8.7 Bd 

449 S89OHE 
R Det 


201008 
387 12.8 L 
414 12.5 My 

SX Cyc 

201130 
416/13.3 B 
423[12.0 Pt 

WX Cyc 

201437b 
407 10.4 Jo 
413 10.4Jo 
416 11.2 SR 
417 10.5 Jo 
418 11.2SR 
419 11.2SR 
419 11.0 Cy 
419 10.7 Jo 
421 10.7 Jo 
421 11.0 Ra 
421 11.2SR 
423 11.0 To 
423 10.6 Bd 


“ Lssociation 


OBSERVATIONS RECEIVED DURING JANUARY, 


J.D.Est.Obs. 
WX Cyc 
201437b 

426 11.2SR 

427 

428 

429 

430 

442 

443 

444 

446 

446 

449 


I 
BLZSR 
I 


11.2SR 
11.3 Wd 
11.4SR 
V SGE 

201520 

416 11.2 Me 
417 10.7 Jo 
418 11.0SR 
421 11.09SR 


421 11.0 Jo 
U Cye 
201647 

407 9.0To 

412 8.7 Pk 

413 9.0 To 

415 9.9 Ra 

416 O3B 

417 8.3 Sq 

417 9.3 Jo 

419 96Jo 

419 9.9Je 

419 98So 

422 9.5B 

423 10.8 Sx 

423 9.8 Pt 

423 8.9 Pk 

426 9.5 Jo 

429 10.5 Je 

429 10.0 Wd 

435 9.5 Je 

446 10.1 Wd 

451 99 Me 

RU Cap 
202622 

376 12.3 Bm 

381 11.8 Bm 

404. 9.2 Bm 
Z DEL 
202817 

387 9.5L 

413 9.5 Hi 

419 92Jo 

423 9.0 Jo 

428 98B 


St Cyc 
202954 
387 12.3 L 
414 11.0 Jo 
420 11.6B 
423 11.6 Pt 





1934. 
J.D.Est.Obs 
ST Cy¢ 
202954 
423 10.7 Jo 
432 11.3B 
V Vu 
203226 
8.5 Pt 
Y Det 
203611 
415 13.88 
S De 
203816 
414 11.3 Jo 
415 11.38 
423 11.9 Jo 
425 
429 12 


423 


203847 
387 13.7 L 


420 12.9B 


421 11.0] 
432 12.7B 
Y Aor 
203905 
356 14.6 Bm 
376 14.4Bm 
381 14.0 Bm 
404 11.2 Bm 
414099] 
419 95] 
421 9.5 Jo 
426 9.4Jo 
T Det 
204016 
387 9.8L 


414 10.9 Jo 
415 10.6B 
423 11.3 Jo 
V Aor 
204102 
2 8.5Lt 
426 9.1Jo 
W Aor 
204104 
356 12.0 Bm 
376 12.6 Bm 
381 12.8 Bm 
387 11.9L 
404 13.2 Bm 
U Cap 
204215 
387 10.9L 
416 12.3B 
V Dew 
204318 
387 13.6L 
425[13.4B 


39 





Ist. Obs 
T Cyg 
02954 
10.7 Jo 
11.3B 
rT Vur 
03226 
8.5 Pt 
y Det 
03611 
13.8 B 
> Det 
03816 
11.3 Jo 
11.3B 
11.9 Jo 
12.0B 


Y Aor 
703005 
14.6 Bm 
14.4 Bm 
14.0 Bm 
11.2 Bm 
9.9 Jo 
9.5] 
9.5 Jo 
9.4 Jo 
[T Det 
204016 
9.8L 
10.9 Jo 
10.6B 
11.3 Jo 
V Aor 
204102 
8.5 Lt 
9.1 Jo 
V Aor 
204104 
12.0 Bm 
12.6 Bm 
12.8 Bm 
11.9L 
13.2 Bm 
Uy Cap 
204215 
10.9L 
12.3B 
V Det 
204318 
13.6L 
[13.4B 





Est.Obs 
T Agr 
204405 
407 76Jo 
412 7.7 Ah 
413 7.6Jo 
415 7.7 Ah 
419 7.6 Jo 
1 7.9 Jo 
16 8.0 Jo 
RZ CyG 
04846 
413 114SR 
418 114SR 
419 114SR 
419 11.7B 
2111.5 Wa 
#21 114SR 
423 11.5 Pt 
426 11.6SR 
47 11.6SR 
427 119 Wa 


42 11.9SR 
4411.9SR 
446 119SR 
47 11.9SR 
447 126 Wa 
49 12.7 Wa 
49 119SR 
49 11.9GC 
X Dev 
205017 
387 12.7 L 
420 11.1B 
423 10.8 Jo 
UX Cyc 
205030a 
426 10.3 Jo 
R Vu 
205923a 
4]? 


+ 
00 92 CO 
J 

— 
a> -— 
oOo = 
Ss 


> 
= 


WD Nrinininas 
— et et 
oo 


‘ 
90 90 5° 


= 
oO 


3 86 Pt 
26 908 
3, 88 Jo 
V Cap 
210124 
391 10.1L 
TW Cyc 
210129 
381 14.2 Bm 
37 14.1 L 
415 1408 


X Cap 
210221 
391 12.0L 
X CEP 
210382 
14.1 L 
RS Aor 
210504 
391 10.5 L 
416 11.4B 
Z Cap 
210516 
376 13.2 Bm 
381 13.2 Bm 
391 13.8 L 
404/12.8 Bm 
R Eou 
210812 
419 13.5B 


387 


T CeEp 
210868 
407 8&1]Jo 
411 8.1Ah 
415 82Ah 
417 8.0Jo 
417 840y 
417 83Sq 
423 8.0Sx 
423 8.2 Bd 
423 8.2 Pt 
423 7.9Jo 
425 7.3 Ar 
427 7.2 Ar 
427 84Ra 
428 7.3 Ar 
429 7.6Ko 
429 8.2 Oy 
429 7.9B 
429 82Hf 
429 8.1Wd 
431 7.3 Ar 
432 8.5Kp 
433 7.2 Ar 
440 8.1Hf 
442 8.0 Bd 
445 8.1Bd 
445 78Sx 
446 8.0 Wd 
447 S81Hf 
447 78Ra 
447 78Bd 
453 7.3Mc 
RR Aor 
210003 


391 13.0L 
416 13.4B 
X Pre 
211614 
415 11.3B 
422 12.0B 


T Cap 
211615 
391 11.41 
Y Cap 
212514 
391 14.3 L 
W Cyc 
213244 
6.0 Kd 
6.5 Kd 
6.5 Kd 
6.5.1, 
6.6 Kd 
6.6 Kd 
6.1 Oy 
5.9 Oy 
6.3 Me 
6.3 Me 
S Crp 
213678 
10.7 Jo 
10.6 To 
11.5 Gh 
11.5 Cy 
10.7 Jo 
11.3 Ra 
10.6 B 
11.0 Hf 
11.0 Wd 
11.3 GC 
440 10.7 GC 
449 10.9GC 
RU 
> 
407 
410 
414 
414 
415 
417 
419 
419 
421 
426 


356 
367 
373 
387 
393 
402 
417 
429 
445 
451 


417 
419 
419 
419 
423 
427 
428 
429 
429 
430 


) 
~ 


Sot St GS 


<“— vrs © 
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SAWOSMWOMNATiN 
a Nat ae Caan, Bad 

A oo 1A 
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214024 
416 12.4B 
418 12.7B 
R Gru 
214247 

8.6 En 

9.0 En 

9.5 En 
V Pec 

215605 
416 14.0B 

U Aor 

215717 
387 12.1 L 


392 
396 
402 


of l’ariable Star Obsei 


UA 
420 12.1B 
RT Pec 
215934 
419/13.5B 
RZ Pec 
220133) 
416 11.6B 
419 11.6B 
419 12.7 ( 
T Pr 
220412 
421/13.6 B 
Y PEG 
270613 
356 13.2 Bm 
381/13.9 Bm 
421[13.7 B 
RS Pre 
220714 
356 14.0 Bn 
376 12.8 Bm 
381 11.8 Bm 
404 10.2 Bm 
421 10.2 Bn 


396 10.7 En 
402 11.1 En 
S Lac 
222439 
416 12.6B 
428 12.8B 
R LA¢ 
223841 
423 9.3Jo 
430 10.0 GC 
435 9.7 GI 
440 99GC 
440 9.9 Hf 
447 10.4Hf 
449 10.1 G( 
S Aor 
391f14.2 L 

421/12.5 J 
RW PEc 
225914 

56 10.2 Bm 

76 11.0 Bm 

383 11.6 Bm 

404 12.2 Bm 

416 13.1B 


ww 


RW Pec 
225914 
419 13.2B 
421 12.5 Ra 
421 13.1 Wa 
427 13.3 Wa 
442 13.8B 
449 13.3 Wa 
R PRG 
230110 
413 10.2 My 
421 98Jo 
422 10.3 Ra 
424 10.4 Pt 
V CAs 


230759 


411 83SR 
411 82Ah 
415 8.2 Ah 
419 8.7Cy 
474 81Pt 
428 85B 
429 8.2 Ke 
435 9.2 Cy 
437 9.0B 
440 9.4Hft 
W PEG 
231425 


419 11.2 Cy 
423 10.2 Jo 


S PEG 


8 SSB 
2 9.0B 
7 91B 
8 95 Hf 
Z AND 
232848 
39? 10.8 Me 
10.8 Me 
10.9 Cy 
10.9 Gh 
10.1 Pk 
10.8 Cy 
10.6 Ko 
43 10.8 Me 
10.7 Ra 
7 10.7 Hf 
10.6 SR 
450 10.9 Me 
ST ANpb 
414 10.0 My 
471 90To 
424 10.0 Pt 


4796 8&9 To 


RIABLE STAR OBSERVATIONS RECEIVED DurING JANUARY, 1934. 


. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs 


ST ANpb 
233335 
428 9.3B 
437 91B 
440 94H 
447 94HE 
451 9.0 My 
R Aor 
233815 
369 74 Kd 
373 7.4Kd 
384 7.5 Kd 
398 7.9Kd 
407 8.3Jo 
414. 8&7 Jo 
417. 8.7 Pk 
417, 8.7 Sq 
418 85B 
419 8&7 Jo 
42? 90Ra 
423 9.1Sx 
424 85 Pt 
426 89 Jo 
429 94Hf 
429 94Wd 
430 9.8 Ko 
440 9O5Hf 
Z CAS 


420 
442 


233956 
13.3 B 


114B 


RR CAs 


386 


397 


? 


35053 


5 
12.0 SI 
R CAs 
235350 


10.3 B 


3 10.5 Jo 


10.4 Ar 
10.5 Ar 


§ 10.8 Ar 


10.8 Ar 
10.4B 
11.4 Ra 


7 12.2 Wd 


S 0 NI 
wa 








Star J.D. 


Est.Obs. 


005840 RX ANDROMEDAE— 


7391.9 11.3 Me 
7392.8 11.0 Me 
7410.4 12.1 Ry 
7411.4 12.7 Ry 
7414.4 12.7 Ry 
7415.4 12.1 Ry 
7416.4 11.1 Ry 
7416.6 11.0 Me 
7417.4 11.1 Ry 
7418.6 11.1SR 
7419.7 11.8SR 
7419.9 11.6 Cy 
7420.5 12.4 Ry 
7421.7 11.8SR 
060547 SS AuRIGAE— 
7347.5 14.8 Bm 
7358.5 14.6 Bm 
7369.5 14.3 Bm 
7378.5[13.9 Bm 
7384.5[13.2 Bm 
7385.3[13.9 L 
7391.7 14.7L 
7391.9 13.5 Me 
7392.8[13.2 Me 
7402.4 14.8 Bm 
7406.2[13.9 Bm 
7410.4/11.5 Ry 
7411.5 11.8 Ry 
7412.4 11.3 Ry 
7412.6 11.2B 
7413.5 11.5 Cy 
7413.6 11.4B 
7414.4 12.0 Ry 
7414.6 11.7 Mg 
7415.4 12.4 Ry 
7415.6 12.3B 
7416.4 13.0 Ry 
7416.6 12.9B 
7416.6 13.0 Me 
7418.6 14.0B 
7420.6 142B 
074922 U GEemIne 
7347.5 14.2 Bm 
7358.5[13.3 Bm 
7369.5 14.5 Bm 
7378.5[13.7 Bm 
7384.7[14.0 L 
7391.7 14.4L 
7402.5 13.9 Bm 
7419.6[12.4 Cy 
7421.7[12.7 Jo 
7426.7[12.3 Pt 
7427.7[12.3 Pt 
7428.6[13.8 GC 
7429.6[12.4 Cy 
081473 Z CAMELO 
fseis 12.2 1. 
7385.3 13.3L 
7391.3 11.3L 
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7410.4 
7411.5 
7412.4 
7414.4 
7415.4 
7416.5 
7416.6 
7417.4 
7419.8 
7420.5 
7423.7 
7424.5 
7427.7 
7428.6 
7428.6 


7391.9 


7349.9 
7368.9 
7369.9 
7376.9 
7381.2 


7420.7 
7423.7 
7424.7 
7426.7 
7427.7 
7428.7 
7429.7 
7437.7 


213843 SS C 


7381.4 
7385.3 
7387.4 
7391.3 
7392.8 
7392.8 
7394.6 
7396.7 
7400.7 
7407.5 
7408.5 
7412.2 
7412.6 
7412.7 
7413.5 
7413.7 
7414.5 
7414.7 
7415.2 
7415.5 
7415.5 
7415.6 
7416.6 
7416.6 
7416.6 
7416.6 
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RAPIDLY VARYING IRREGULAR VARIABLES, 
J.D. Est.Obs. 


081473 Z CAMELOPARDALIS 


12.1 Ry 
12.0 Ry 
11.8 Ry 
11.7 Ry 
11.3 Ry 
11.5 Ry 
11.5 Me 
11.8 Ry 
11.7 Cy 
11.9 Ry 
11.2 Pt 
11.6 Ry 
11.9 Pt 
11.3 Ko 
11.2 GC 


094512 X Lronis— 


12.4 Me 


74406 RS OpHivucHi— 


9.1Kd 

9.1Kd 

9.7 Kd 
10.0 Kd 
10.6 L 


202946 SZ CyGni— 


9.5 Pt 
9.7 Pt 
9.5 Pt 
Pt 
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7428.7 
7429.9 
7431.7 
7432.9 
7440.5 
7443.7 
7444.6 
7446.7 
7448.7 
7449.6 
7450.6 
7450.7 
7451.6 


7453.6 
7450.7 


7384.9 
7385.3 


7391.2 


7392.9 


7438.7 
7440.7 
7444.7 
7445.7 
7446.7 
7448.7 
7450.7 


7417.5 
7417.6 
7418.5 
7418.6 
7419.5 
7419.5 
7419.6 
7419.6 
7419.6 
7420.5 
7420.6 
7420.7 
7421.5 
7421.5 
7421.6 
7421.6 
7421.7 
7421.7 
7422.5 
7423.5 
7423.5 
7423.6 
7423.7 
7423.7 
7424.6 
7424.7 
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11.4 Pt 
11.8 C 
11.8 Pt 
12.3 Pt 
13.5 GC 
13.1 Me 
13.2 Me 
12.3 Pt 


12.0 Me 


10.7 Kd 
PAL 
113 L 
11.2 Kd 
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11.9 Jo 
12.1 Pk 
12.1B 
11.5SR 
11.8 Jo 
12.0B 
11.5 SR 
11.6 So 
12.0 Cy 
11.7B 
11.3 Mi 
11.7 Pt 
11.8 Jo 
12.0 Wa 
12.0B 
11.8SR 
12.0 Pk 
12.1 Ra 
12.0B 
11.9 Jo 
12.0B 
11.5 Mi 
12.0 Pk 
11.6 Pt 
12.0 Pk 
11.6 Pt 
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of ] “artable Star Observers 





Vv 

Star J.D. 
213843 SS 
7425.5 
7425.5 
7425.5 
7426.5 
7426.5 
7426.6 
7426.7 
7426.7 
7427.6 
7427.6 
7427.6 
7427.7 
7428.5 
7428.5 
7428.7 
7429.5 
7429.5 
7429.5 
7429.5 
7429.7 
7430.5 
7430.5 


Observer 
Ahnert 
Allen, L. 


00ch 
Hartmann 
Hildom, A 
Hood 
Jansen 
Jones 
Kanda 

King 
Kirkpatrick 
Kohman 
Lacchini 
Leuchinger 


The Spring meeting of the Associati¢ 
1 of the Franklin Institut 


"Im 


February 10, 1934, 


Est.Obs. 
CyGNni— 
11.9 Ar 
12.0B 
11.5 Mi 
12.0 Jo 
12.0B 
11.8SR 
12.1 Pk 
11.6 Pt 
11.8SR 
11.9 Ar 
12.1 Wa 
11.7 Pt 
12.0B 
11.8 GC 
11.6 Pt 
11.8 Ko 
11.9B 
12.1 Hf 
12.0 Wd 
11.7 Pt 
12.0B 
11.7 GC 


Initial 
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7431.6 


7440.6 
7440.7 
7441.6 
7442.5 
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7442.6 
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11.8 Ar 


WIWO 
smc) om Oe 


+ 
Oo 


Nea2ndO vs TOW 


00 00 G0 00 \© 90 GO 
CO pe ON Ni 
pa oH 


Star 


st 


SUMMARY For JANUARY, 1934. 


Observa- 
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bobo 
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e in Philadelphia 


7443.5 8.2 Mi 
7443.6 85SR 
7443.7 8.4Me 
7444.5 8.4Mi 
7444.5 84H 
7444.5 84 Wd 
7444.5 85B 
7444.6 85SR 
7444.6 85 Me 
7444.6 82Ra 
7444.7 83 Pt 
7445.5 8.4 Mi 
7445.6 85B 
7445.6 8.2Bd 
7445.7 8.3 Pt 
7446.5 8.4Mi 
7446.5 8.5 Hf 
7446.5 8.4 Wd 
7446.6 84Bd 
7446.6 8&&8SR 
7446.7 8.3 Pt 
Observer Initial 
| ta Lt 
\icKnelly My 
MecLe rd Mc 
Meek Me 
Millet Mi 
O’Byrne Oy 
Peltier Pt 
Perkinson Kk 
Preuci] Pf 
Raphael Ra 
Rosel g Rb 
de Ri Vv Ry 
Salanave Sx 
Scanlon Sec 
Shinkfield Sl 
Skora SR 
Smith, F, P. Sq 
Smith, F.W. Sf 
Smith, L. Sh 
Wade Wh 
Watson Wa 
Webb Wd 
Total 46 





ARIABLE STAR OBSERVATIONS RECEIVED DurING JANUARY, 1934, 
J.D. Est.Obs. 
213843 SS Cycni— 


7443.5 8.5B 





153 
J.D. Est.Obs. 
7447.5 8.2GC 
7447.55 88H 
744755 8.5 Wd 
7447.6 8.5 Wa 
7447.6 8.2Bd 
7447.7 8.4So0 
7447.7 88SR 
7448.5 84Hf 
7448.5 8.6 Wd 
7448.7 8.5 Pt 
7449.5 86GC 
7449.5 86Hf 
7449.5 8.4So0 
7449.5 88 Wa 
7449.5 8.7 Wd 
7449.6 91SR 
7450.7 89 Pt 
7451.6 9.0 Ae 
7451.6 8.5Mec 
7453.6 9.2Me 
7454.6 9.5 Ae 
Observa- 
Var tions 
7 17 
22 59 
12 20 
27 67 
16 45 
10 16 
97 167 
10 23 
6 7 
57 66 
2 Z 
8 35 
20 26 
23 27 
22 28 
12 90 
6 7 
8 8 
YA 3 
0 4 
11 19 
41 65 
328 2115 


mn will be held at the new Fels Planetar- 


on May 


26. 


LEON CAMPBELL, Recorder. 
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Meteor Notes from the American Meteor Society 
By CHARLES P. OLIVIER, President 





During the past year interest in meteoric astronomy has constantly 


is is shown not only by the great activity of the American Meteor Society 
lunteer observers reporting thereto, but also by the founding in America 

ther society, for the special study of meteorites. We have also been informed 
e founding of several societies of amateurs in various localities, part of 


11 1 en a ee 


ne will be spent in the study and observation of meteors. The observator 


this work continue to do so. We 





which have devoted some 
hat the press very gladly publishes both requests for observations and reports 


nclusions based thereon, in this way spreading some knowledge of the su 


) illions of readers 
It tn American Me teor Society tse lt, we have had a considerable 
1 me ship, and have had several regional groups begin work or take on gr 





ip, 
‘tivity in 1933. Among the former the Wisconsin-North Illinois group deser 


special notice; among the latter, the Tennessee-Kentucky and Missouri-IIlit 





year in America was the Leonid showe 


November, for although it was in itself miserably disappointing, yet becaus 


hundreds of persons learned something about the observation of meteors, and t 
egional groups had e training in erative work. It is as vet far too ear 
to report on the success of this campaign, but there is no doubt that it will « 





ully net considerable nt ts tor the Leonid epoch. As the nights wer 


bitterly cold, it needed real enthusiasm for the average person to stick out the 
hours, but literally hundreds did so. Had the shower been a rich one, the perf 
ion would have secured results breaking all records. 

ona, J. D. Williams has continued his special work, with the abl 
f D. F. Brinegar and R. Knabe. We believe that Williams’ annu 


total of 9161 meteors plotted on 137 nights sets a new world record for any 





server. As the work was carefully planned, and has been carried out in the spl 
did climate of Arizona by an able observer, its discussion added to that of Wil 
liams’ past two years of work should give more detinite answers to certain pr 


In Oregon, J. H. Pruett had great success in the gathering of data on sever 
great fireballs appearing over that state. To both O. E. Monnig and J. D. W 
liams we are indebted for numerous data that have permitted investigation 
great fireball seen over Oklahoma-Texas-New Mexico on 1933 March 24 


- 


ider Sterling Bunch was the collecti 





outstanding achievement of tl 


up 





data on the Tennessee fireball of 1933 August 21 which permitted the calculatiot 





vastly more important train drift. The paper 





results, the joint work of Bunch and Olivier, is about to appear in th 





thly Weather Review. We hope to distribute reprints to our member 
Flower Observatory Reprint No, 22 is being mailed to (1) those members 
who have paid their dues for 1934 and (2) those members who have sent in wortl 
while observations for 1933. Members who fall in neither category may re 
rints by paying their dues for 1934. 


In the annual report, in general the meteors for Table I were plotted a 
those for Table II were not plotted. The total number for the year, 61,989 


yy records not yet received. For instance, the w 


servations, will be increased 


of the Texas section has been partly printed in the Texas Observers’ Bulletin, | 











r too ear 
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in wort! 
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61,989 ob- 
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Is ve not arrive ere ACC 
e fireballs anywhere from 20 to 80 serv 
t counted separately, but only as one fire 


For reports received during 





S. Weather Bureau and to 


Name and Station 

n, G. H., Tecumseh, Michiga 

\ipha Nu Fraternity, Beta Chapter, Denver, 
Armfield, L. E., Milwaukee, Wisconsi 

field, Mrs. L. E., Milwaukee, Wis 








lair, Mrs. J. H., East Point, Ge 

man, E. F. (Heart of America Amateur 

‘ity, Missour 

. F., Tueson, Arizona 

. Jr., Honolulu, T. H 

Knoxville, Tennesse 

S., Knoxville, Tennesse 
Plaintield, New Jers 

I., Chicago, Illinois 

C., Elsie, Michigan 

\ntwerp, Belgiun 
















De Roy, F., 
Deutsch, A., Chicago, Illinois 

lupree, H. M., East Point, Georgia 
fason, J. C., East Point, Ge 

evans, J. W., Upper Darby, Pennsylvania 





Geddes, M., Otekura, New Zealand 

iraham, J. W., Salem, Oregon 

I Miss M., Nantucket, Massachusetts 
. J., Salt Lake ( tal 


ce Paterson, Ne W 





\linnesoia 

1, Tennessee 

lreeport, New York 

R., Deccan, N. S. R., India 
.G. P., Piermont, New York 

Klapperich, A. J., Wilmette, Illinois 

Knabe, R., Tucson, Arizona 

Komori, A., Honolulu, T. H. 

Kusner, is H., Gainesville, Florida 

1 Paz, L., Columbus, Ohio 

Loreta, E., Bologna, Italy 








uisville Astronomical Society, Louisville, Kent 


Marsh, F,. F., Frederick, Maryland 

Miller, R. W., Miami, Florida .. 

lyneaux, D., Binghamton, New York 
uhr, V. J., Reedsburg, Wisconsin 

S. L., Webster Groves, Missouri 
. P., Upper Darby, Pennsylvania 
J. F., Broken Hill, Australi 

W. J., Kalamazoo, Michi 
*., Joliet, Illinois ... 

.R., Marshfield, Wisconsin 

ey, G. W., San Francisco, California 
Rupert, S., Exeter, California ‘ 
Schenkman, A.. New Brunswick, New Jersey 
Shinkfield, R. C., Adelaide, South Australia 














90) 














Meteor A otes 


oY and _ ation Nights Meteor: 
Simpson, J. W., mater Astoves, MissGurd 6...55.5 siic6scseecesac 36 133 
gbibtaa inane lareinie a 30 31 


Smith, F. Ww. se ones 0 Pennsylvania 
Smith, T. T., Tucson, Arizona 


—_ 
Ie Ul 


Steadman, Miss A OS ee a ee eee 40) 
Tomkins, C. B., West Point, Pennsylv: unia pre kcxiac us Reeve z 78 
Tomkins, T. K., North Hills, Pennsylvania 35 


Tonkin, A., Knoxville, Tennessee 


bdo + 


Urquhart, Miss S. M.. Detroit, Michigan. RUE POE ee 9 247 
Wamer, W. P., St. George, S.C. . 4 11 
Watson, P. S., Sykesville, Maryland Ba econ pacats reece hae Z 47 
Weed, F., Jr., Jefferson City, Tennessee .............cccccccces 7 47 
West, J. Y., East Radford, Virginia 2 51 
Will lial A Ge oo re zZ 4] 
Weimames, F..00,, TUCsOm, ATION q....< 6c oc.cecseods ociiecicaciacen 137 916] 
W iIso ii, da Jo Franklin, Kent Ws recioin ha 8 econ bea aralsiee sie 3 75 
Wilson, R. H., Upper Darby, Pennsylva 3 62 
1932: 

Bateson, F, M., Wellington, New Zealand ..................... 14 168 
34 members reporting less than 40 each in 1933............. 34 58] 

8.057 


Most or all of these were not plotte 
sroup of observers. 
TABLE II. 





\rizona Observers, Arizona sah atahaae lereln sk RIGAs Ss Wedel elena a Rian - 100 
Hannon, A, M., Carmel, California Bbc cia eterna eR eas es 63 431 
Hickerson, J. F., Webster Groves, Missouri ............. 6 232; 
Lindsay, P. M., Los Angeles, California ee ome 328 
Milwaukee Astronomical Society, Milwaukee, Wisconsin...... & 1120 
Missouri-Illinois Observers, Missouri and Illinois........ rauhe: Nae 24187 
Simpson, A. M., Webster Groves, Missouri .................6.. 9 742 

ynne, W. R., Santa Barbara, California ...... ee 12 189 
We atl herford Astronomical Society, Weatherford, Texas Z 183 
9 non-members reporting on miscellaneous dates. . 17 49] 

Most or all of these were plotted 7,13 
me of these were plotted. 
BLE III. 
TeLescopic METEORS. 

Armed. 1. B., MEMWatikee,. WISCONSIN 6.6.0.0. 0.0ie oii0reccics 050-s0deuscduwnwesia 133* 
Chandra, K. G., Jessore, Tndia. 2... oo cccccaccss 15 
~e A., eer Belgium Ns Veit a ora tala PGA dure eee 7 
Douglas, A. E., Tucson, Arizona ........ Gecsa nace Ate ethan orca ues BE 1 
Flower Ol servatory, Upper Darby, Pennsylvania ........060000000 Siokc. Sam 
oe ae ae Oe eC, re ee “ais l 
Houston, W., Sudinen, Wisconsin ... pbb dataiassoy uc ransom slates tance eetaeoe wei . 
Jones, E. H., Goffstown, New Hz ampshire Sia eine etek oa anes ee 
mirmpatrick, GG. P., Prermont New York o..6c.scsiccicccccccciesadsees rer l 
MR 05, WCE NEP 5a: 0:0, 2 0.0 100a/.0ye-00:0 4S ini. 6iels!@ wie a oo-4 ace 0 0,0 w/ aCe BNA 2 
Miller +. Wi, RIMESEOWRNE, TCRHOVIVOING 65.562 iiioscccancbeiceeevsscccccs 10 


SG A, 0c NTN SEMNMIID top s035 cog 04:35:6 1006 ia vane Biro Mdiaie wah aWIwIW aia howe wid 1 








ete Be hc, SE OEM, Saas sascha icine nseaieRleswarackask macaw cecal 15 
Shinkfield, R. C., Adelaide, South Australia (1932) ...................5. ¢ 
Sim] sOn, is Wea Weemeter Groves, NEISGOUTS .o.c.<.c.. vaciecesccccssecescoeces é 
~ . 4 
F. W., Glenol: len, Pennsylvania ........... bata save isla leon San avila - 
Dg I PUM aie boas oR As hkscwu alone Sabha eva.asdaeae a 
989 

Previously weresoried 19se PereeiGs «sissies sass easieduwsisecawions-vaesecen 684 


100 of these were a daylight shower telescopically detected and observed. 








os 
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— Grr 
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| 
| 


i ee SR de VERRialaind Sahm SoG we cawie lente aves 28,057 
Sie ha hsys ied. hands serine aisles Sek dita adhe 7,134 
Reme Tu... 252 
Perseid Epoch 12,703 
Re ae ne a ae 13,558 
Fireballs 285 


Grand Total for 1933 . . 61,989 


Flower Observatory of the University of Pennsylvania, 


e 
Upper Darby, Pennsylvania, 1934 February 





The Relation of Group to Solo Counts in Meteor Work 
By C. C. WYLIE 


Two determinations of the relative number of meteors seen by a single ob- 


server, and by a ¢ p, are known to the writer. One 


letermination was made by 





\. Newton during the Leonid display of 1865. His figures are based on a 
nultaneous watch of different parts of the heavens by twelve observers. The 
ther determination was published by Kleiber in the Astronomische Nachrichten, 
No. 2621. His figures are apparently based on forty-nine meteors observed during 
ne-half hours. Kleiber’s article is not available to us. We are indebted 
Professor Joel Stebbins of the University of Wiscon 


1 


‘ } 
> and 





for a summary of the 





For some years counts have been made in Iowa on the Perseid and Leonid 


wers. They have been made systematically at Dubuc Iowa, under the di- 







rection of Father J. A. Theobald of Columbia College. ubuque observers 


have kept a record of the group count, and also of a solo c made at the same 





The groups at Dubuque have varied from two to ei five being the most 
! 





non number. 


Some group and solo c 





at Iowa City, Iowa, under 
lirection of the writer. 1 shower, a group at Des 


Moines, Iowa, headed by Paul The great majority of the 





il used here, however, 





he table below shows the relative ni 





iber of meteors observed by a single 
rson and by groups of various sizes from one to eight. The relative numbers 
re given according to Newton, to Kleiber, and to the work in Iowa. For the 

lowa work we give, first, the actual number from the counts. and sec md, the rela 
numbers according to a smoothed curve. 


Number lowa lowa 


Observers Newton Kleibet Observed Smoothed 
1 1.00 1.00 1.00 1.00 
y 1.95 1.72 1.71 1.65 
3 2.30 2.24 1.80 1.92 
4 3.08 2.63 2.43 Ee 
5 3.40 2.96 2.44 2.30 
6 3.69 3.29 2.30 2.45 
7 3.94 3.53 2.58 2.59 
8 4.15 3.70 2.29 bute 


Newton assumed from his results that if the number of observers were in- 








hmitely increased, the relative number would approach as a limit, about 7.40. 


servers would see half of the total. For the Iowa work, the relative num- 




































probably only a little over 3.00. 


wa counts indicate that, with ordinary amateur observers, there is little 


Notes from the Society for Research on Meteorites | 
Edited by FREDERICK C. LEONARD, President, and H. H. NININGER, Secretary 


Concerning the Origin of Meteorites 
Ick C, LEONARD 





Russell, Dugan, and Stewart's “Astronomy,” Vol. 





S no he Ear s Interior” (pp. 130-133), it is st: “rey 
metallic iron in meteorites ($531) makes it probable that this dense substance 
it the the earth] is iron or an alloy of iron and nickel. This was firs 





suggested by Wiechert in 1897. The latest evidence indicates that this met 





re is about 4000 miles in diameter, and of a density ten to twelve times that 
ter (which nickel-iron might attain under the great pressure). Adams 


Williamson conclude that a layer of mixed iron and rock, about 1000 miles 


surrounds the core (Fig. 56); Jeffreys (1926), that the transition to the 
‘rust is abrupt. Most of this crust is mposed of heavy basic rocks, 





nean density is about 4. The er gral layer, of density 2.7, appears 
nly about 40 miles thick.” 


The following paragraphs are quoted from Moulton’s “Introduction to As 

momy” (Revised Edition), $209, “Theories respecting the Origin of Meteorites 

pp. 345-347) : “Chamberlin has maintained that meteorites may be the débris of 
odies, perhaps of planetary dimensions, which have been broken up by 


strains when they have passed some larger mass within Roche's limit. WI 


suns pass by other suns, it is probable that at rare intervals they pass so near 





+h other that their planets (if they have any) are broken up. More rarely, 





suns the disintegrated. Indeed, this may be the origin of 
( y ric matter. Whether it is or not, there is here a possi 
lisinteg must be taken into account in any theory of cosmical 


he suggestion that a meteorite may be a fragment of a world which w 


{ the earth makes some demands on the imaginatior 





it seems no more incredible t 


us than seemed the suggestion to our predec 
sors a century ago that great mountains have been utterly destroyed by the rai 
and snows and winds.” 


In the two foregoing excerpts is found material for a possible theory 


origin of siderites, siderolites, and acrolites. If meteorites are the remains 
disintegrated bodies of planetary size, as Chamberlin once contended they are, at 
if planets—in our own solar system and elsewhere—are constituted as the eart 
I ; 
is supposed to be, according to the ideas of Wiechert, Adams, Williamson, an 
PI 


freys, it is tempting to conclude that siderites represent the products 





-upted nickeliferous iron cores of defunct worlds, siderolites, the remains 


their intermediate iron-rock shells, and aérolites, the débris of their ot 





ne strata. While this suggestion is obviously not intended to account for th 
genesis of all meteorites, and is probably not free from certain technical objec- 


tions, it may be regarded as a plausible hypothesis of the origin of some mete 


and moreover as a reasonable explanation of the existence of three main variett 





00. Th 











-arely, tl 
yin of 


nical eVo- 





outermos 
mt for th 


ical objec: 


it 


meteorites 
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of specimens—siderites, siderolites, and aérolites 


Just as many meteorites of interplanetary or 





mordial nebula from which the solar system concei 





bits of former comets or of planets antedating 





meteorites which have invaded the solar system irom the starry realms, be left- 
ver products from the evolution of other suns and planetary systems or of even 


the galaxy as a whole. In view 





system, in the guise of interstellar clouds and of non-luminous diffuse 





nebulae, it can hardly be doubted that 


s 
J 
J 
f 


which circulate around the sun in such aggregations as the zodiacal 





eoreg i 1e 
gegenschein, and meteoric swarms, are dispersed throughout interstellar space. 
When these interstellar meteorites or meteoroid such they ar come within 
he gravitational domain of the sun, they ar rawn into the solar system on 
hyperbolic orbits, on rare occasions to be inter pted and appropriated by th rth 
itself. 
The Nininger Survey Reports Progress 
By H. H. Nininai 

In 1923 the writer began a field search for meteorites the assumption that 

it would be possible to demonstrate that extra-mundane matt s more ab 1 





in the soil than had been assumed by the scienti 
By the year 1925 a degree of success had been attained which seemed to war- 


rant, not merely a continuance of this « 





un expansion of it, and, conse- 
uently, a feeble attempt was mad ¢ work. Shortage of time 
and the lack of funds, however, compe estri of the search to ver 

narrow limits. Nevertheless, evidences of the soundness of our assumption were 


repeatedly brought to light in the course of these years 
When the Nininger Laboratory was established in 1930. tl 








s work was undertaken as a part of its pr 


toa definite plan of survey. By systematically coveri 


atlier estimates of the amount of undisintegrated meteoritic 
face, and in the soil down to the depths reached by cultivation 
Obviously any survey of this kind can never 
tes, except in the case of siderites, probably arrive on the soil. for the t 
inthe form of dust or very small particles, which within rs di 
to an extent which destroys all marks of identification. We are 
nethod of search to those masses which are of sufficient size { attract the atten- 
tion of the tiller of the soil. Our plan has been, however, to do all th it 


18 possible 
by way of the recovery of sizable fragments in the selected territory. After that 
estimates regarding the 


it will probably be feasible to arrive at satisfactory 





unts of finely divided particles by means of anothet type of 
The method employed in our survey has been to condu 
paign among the farmers of selected areas, and to make thi ffort eff 
fering money for any meteorites which may be recovered. As may be suppos d, 
the economic incentive is quite necessary to enlist a sympathetic attitude, om t 
part of the farmers, toward the program. Even then it 








partially effective, 
8 it often fails to free our announcements from ridiculous interpretations. Not 
a few instances have been met with in which persons have destroyed or failed to 
teport meteorites in the midst of communities where our campaign was being 
vigorously pressed. In some cases the owners of thes st 


ones were in dire need 
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f the money offered for them. Just now there comes to mind a case where ; 
farmer of average intelligence in his neighborhood, knowingly threw away three 
teorites and refused to send in a fourth, even though he had heard that we 
were paying good prices for them! At the same time, his children did not possess 


clothes fit to enable them to attend the rural school without a feeling of em. 
barrassment ! 


Our most effective method of carrying on the program among rural pe 





been by lectures in the schools, and by illustrating the lectures with specimens of 





real meteorites of the various types. Talks to the parents are even more effective 
vhere opportunity is afforded, but it is much more feasible to reach them through 
their children in the schools. Here the alert teacher at once sees an opportunity t 
mbellish the regular program by a truly educational feature and at the same tin 
» lighten his or her own load of instruction. 

Newspaper announcements have proved of use in many instances, but unfor- 
unately (or perhaps, from another viewpoint, fortunately) the farmers have come 
to regard newspaper announcements more or less skeptically and frequently w 


have found them ineffective. A case met with on a recent field-trip is an inm- 
pressive example: Owning and farming a section of wheat land, a graduate of 
leading agricultural college was found to have been carrying meteorites out of 


his fields over a period of more than fifteen years and disposing of them as nuis- 
ances. He was doing this notwithstanding the fact that several announcements had 
been made in the local papers to the effect that these stones were salable. Curious) 
enough, and quite unusual, was the fact that this man knew they were meteorites 
There were more than a dozen stones thus disposed of, some of which could not 
e recovered by this enthusiastic searcher after he had been apprised of their val 





When our search was begun more than ten years ago, the writer said to Dr 
George P. Merrill of the U. S. National Museum, that twenty years should be 
icient to justify some announcement of our results. We still believe that it will 





several years before any final quantitative announcement can be made with 
surance. However, the work has progressed beyond the point where its justif 





n can be questioned. Already from an area of 35,000 square miles, very in- 
adequately covered as yet, more than 114 tons of meteorites have been recovered 
It is the writer’s belief that this amount will be more than doubled from the 
designated territory before the possibilities of this type of survey have been ex- 
hausted. Even this weight, however, is 7000% greater than the average weight 





meteorites per unit of area of the earth’s surface as recorded at the time th 
survey was begun. Those earlier recorded figures have several times been used by 
geologists and astronomers in their calculations as to the importance (or rather 
the unimportance, as they interpreted it) of the cosmic factor in earth growth 
Incomplete as are our results at the present writing, we respectfully submit ther 
as an indication of what may be accomplished in this line. We cordially invite 





other workers to join in a search which promises to yield very significant data 
in the fields of astronomy and geology, or, more exactly, in the field of meteoritics 


Miscellaneous Notes 


The following five new Committees of the Society are being appointed by the 
‘xecutive Committee of the Council: a Committee on Classification, a Committee 
Discovery, Identification, and Analysis, a Committee on the Relations between 
Meteors and Meteorites, a Committee on Collections, and a Committee on Meteor- 
itic Features of the Earth’s Surface. It is expected that all the appointments t0 
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these Committees will be completed in time for the personnel of each to be an- 
nounced in the Notes in the April issue. 

The Secretary of the Society is making a trip to the East in the inter- 
ests of research on meteorites. He has been engaged to lecture before the Cosmos 
Club, in Washington, D. C., the arrangements for the lecture having been made 
by the Carnegie Institution of Washington. He is scheduled to deliver several 
ther lectures also, en route. 

Leaflet 61 of the Astronomical Society of the Pacific (Merchants Exchange 
Building, San Francisco, California) for February, 1934 (4 pp.), entitled “Visitors 
from Cosmic Space,” is a brief popular account, by the President of this Society, 
of the subject of meteorites. 


Secretary's Address: The Nininger Laboratory, 1955 Fairfax Street, Denver, 
Colorado. 
Editors’ Address: Department of Astronomy, University of California at Los 


Angeles. 





A Slowly-Moving Meteor.—On Saturday night, January 20, 1934, several of 
the fellows and I were standing in front of the gymnasium facing Howard Hall. 


Suddenly to the west of the tower on the top of the hall a meteor flared. It first 


showed just below the Little Dipper and floated slowly in an arch on past the Big 
Dipper and disappeared below the horizon. The thing lasted at the least eight 
seconds or more. The speed of the meteor was the interesting part as I have 


never seen one that moved so slowly. - 
eevee ene ae ed so s ; W. R. WAGNER. 


Berea College, Berea, Kentucky. 





A Double Fireball.—I wish to report the observation of a double fireball in 
daylight. This morning (January 25, 1934) at about 9:23 a.m., E.S.T., Mr. N. E. 
Lindenblad, radio engineer of R.C.A. Communications, Inc., at the Rocky Point, 
New York, Radio Station, observed a brilliant double fireball and reported the 
details to me within five minutes of the fall. 





The sun was shining brightly, the sky was cloudless, and while observing tl 


e 
manoeuvers of two planes in this vicinity the meteors drew his attention though 
the planes were not in that direction. The meteors appeared about 10° south of 
west at an angle of 45° to 50° to the horizon and travelled in parallel paths, 
slightly curved in appearance to the point of disappearance, due northeast and 
about 10° above the horizon. 

The balls appeared to be nearly alike in size, of a brilliant blue-green color 
each fully as bright as Venus at the brightest). They had white wavy, stream- 


ing tails about 114° in length. They were about 1° apart at first, the lower one 
slightly in advance and at disappearance wete about 2° apart. There was no 
smoke trail and no noise heard. The duration of sight not over 5 seconds. 


The location of this point from the U. S. Coast and Geodetic Survey maps is 


T ° 7 a , . _- - _ ; 
Latitude N 40° 5414’ < ongitude 2° 5612’. _ cr 
atitude N 4 414’ and Longitude W 7 5 R E. Feanxuw. 





Fireball! Observed.—A fireball appeared at 11:30p.m., C.S.T., about seven 
legrees east of the star 7 Ursae Majoris; it traveled through the constellations of 
Canes Venatici and Bootes, and disappeared within a degree of the northeastern 
horizon. The whole appearance lasted about two seconds. The fireball was as 
bright as the moon, which was a little past the quarter at the time. It was 
greenish-white in color and left a conspicuous reddish train. The angular diameter 
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1e fireball was about two-thirds that of the moon, The date was January 25 

1934; the place of observation was a few hundred yards north of the village of 

Christine Noau W. McLeop. 
Christine, North Dakota, January 26, 1934. 


Notes from Amateurs 


Astrolab Progress Report 

e little over a year of its existence Astrolab has had as one of its aims 
e ange of information among a number of amateur astronomers and lens 
akers all over the world. Where most of the contacts are made by means of 
letters, bulletins, and pictures, it is quite a problem to find a medium of exchang 

t ill be the most efficient. 
Someone has said that each picture is worth 10,000 words, and Astrolab has 
been endeavoring to use as many pictures as possible. The Astroscope is par 
ticularly well suited to line drawings, and very recently we have been using blue 


prints more and more. However, even a photographic print does not give as muc 


detail as the same negative does when transferred on a slide and projected for 
areful examination. 
\ few nights ago a group of the local Astrolaborers came over to 10728, and 


of the sixty-one slides now belonging to the Astrolab collection were 


thrown on a quickly made screen. Sixty negatives have been secured as a basis 
from which to build a collection of astronomical slides for interchange and | 
11 ¢ members. Two of the fellows that were over had been busy during the 





their hands at making slides. According to one of them, 


is a very sad business—a slide looks beautiful until you put it under the magnif- 


‘ation of the projector, and then all kinds of defects such as dust, finger prints, 
lint, etc., show up as big as mountains. Much good natured criticism and 
favorable comments were made on each fellow’s handiwork. There was the An- 
dromeda Nebula—someone recalled a recent lecture and a report from Scienc: 

the discovery of many times more nebulae in a given area than had _ heretofore 
been known. One of the most interesting of these slides was made from a draw- 
ng of Herschel’s forty-foot long telescope, and immediately after showing it 


he screen, a slide of Astrolab’s portable Polar Bowl Mounting was put up for 
icism 





ined that before long the Polar Bowl will be equipped with a clock 





e accurate enough to permit the combining of the hobbies of photography and 
astronomy. What fun when we can make our own Orion Nebula negatives and 


or the benefit of fellow Astrocraftsmen all over the world. 





olar Bowl Mounting is designed to carry a camera directly 
leclination bearing, and as the first one of these mountings is already in use for 





oer 


visual work, and members are working on the design of the clock and 
bly will not be long before some ambitious member takes a shot at 
Moon, Mars, or Jupiter. 


[t is planned to make up extra slides from this nucleus of sixty negatives in 


oo 


rder that other collectors may exchange slides with us. Eventually, if the idea 
meets with general approval, the astronomical slides belonging to Astrolab should 
grow to several hundred. Any member, then wishing to give a talk, can borrow 
these slides as he will have a member ownership in them. If you are interested 
in this idea and would like to coperate, send us a blue print and list of the slides 
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} for ~} } > ] ; ] . 
inulary 25, u na\ rexcna , and we will an \ 





village of made up for this 





oup of sixty negatives 
LEop TRANSLATIONS OF PAPERS ON OPp1 


yy several of Astrolab’s trans- 


\ great deal of time and effort has bee spent by ral of 
the translation f Rese rch in Ge 


metrical Optics, Part II, 

ry of the Reflecting Telescope by K. Schwartzschild.’” WHF has completed 
e translation of the entire paper and has mad it pies. These will be 
particularly wishes 
wn a copy a few will be sold. This translati n,with complete formu lae and 





rental from the Astrolab Library, and if some indi 


‘overs thirty-one pages, and 


r its aims ( 
WHF. Quoting from the tr 


and lens 
means of 


represents careful work and effort 


7 . 1 a | ” . ’ 
ition , e proble is con- 





s, Which, while giving not only sharp 
exchang n. There is also considered an 





is free from spherical 


a5 aberration and coma. This mirror section results f 








rolab il equation 


rom a differenti 


e is par- | wl strange to say, lends itself to algel integrati 





sing blue wartzschild’s first paper has been translated but has not 


been prepared 
less directly applicable to the build- 


ected for ing of a telescope. However, if ther hould | sumcient demand for the transla- 





as much for distribution, as it is more elementar 


tion, copies will be made. 
Translation of “The Telescope of Newt 


0728, and 
ion were Henri ( 





ind The \planat ; Telescope, by 


retien” is also complete, and we should have some one volunteer 
S a basis to re-type this 18-page article for he 
and loa \strolab invites the correspondence of interested obse rvers. For additional] 
iring the information about this codperative iss ait abies, Moi: 
them, it Y, or write 


L. I. Buttes. 





mag 10728 S. Artesian Avenue, More fark, Chi Il] 
r prints, : 


ism Amateur Telescope Makers of Chicago 


The Amateur Telescope Makers of Chi held their month! 


ae \dler Planetarium and Astronomical Mu 





2:00r.m. The program was an open dis 


lie tae de Professor Arthur How: Carpenter opet discussi W n idea f 
5 a l)-inch telescope F.5, with a 5-in¢ lat pla i e tocal length and the 
ip tf . - ; . ‘ A 
“inch mirror pierced for the evepic his d é ’e abo ,. 2 


ia ai g making very rigid and compact instrument. He also saj 
c CIOUA 











phy and ight be placed in the axis of the telescope | piercing S-inch flat for the 
nt ail nder objective. The same eyepi ‘ould be us tor tinding and observing by 
acking it trom one focus to the other le also suggested a unique method « f 

™ sting zones by means of two diaphragms placed near the knife edge 
os om George E. Warner proposed a device for alinin: escope w he meridian 


*, and pole by placing a telescope with reticle in ¢ polar is. 
Gerald E. McCord inquired about the Herschel} n telescope and Warner 


iplified the idea by suggesting an off axis paraboloidal 


mMmirrar ] lamang: rote 

gg [ oidal mir1 and demonstrated 
; 
i 


—* ne possibility of using the latus rectum portion of + 
; b 








the iden telescope which could be used with a reflecting eye] 
should Interest Was expressed in the aluminum coating of mirrors. Le roy Clausing 
home . building an evaporating apparatus which will enable him to coat mirrors up t 
rerested 1) inches in diameti Fr. Wa Cas UM. Secretary. 
e slides 1319 W. 78th Street, Chicago, II 


llinois, February 15, 1934 











164 Notes from Amateurs 





Collimation 






The alignment of the prism of the Newtonian is a matter of some diffi 





ald | 


\ccuracy is important to performance, however, and pains will be fully rey 
better definition. The following method is offered as a substitute for the roug 
procedure usually suggested. 

It is presumed that the prism is so mounted that it may be conveniently 
justed.* Fitments that do not permit easy motion in all required directions are 2 
sore trial to patience. Possibly the best arrangement is the familiar one of sup. | 
porting the prism by means of four webs terminating in slotted holes in the \ 
of the telescope tube. If the prism can also be rotated around the axis of 





tube, the adjustments are complete. 
The prism is first centered with respect to the telescope tube. This can |} 
done with sufficient accuracy by measurement. It is also adjusted so that it js 
roughly central to the adapter opening, judged by looking through the eye end. 
A “target” is now prepared. A hole large enough to fit snugly over the insid 








end of the adapter is cut from a white card, and heavy black concentric circles 
about % inch apart, are ruled outside the cut-out “bull’s eye.” This card is 
slipped over the inside end of the adapter, facing the prism. 

If the cell end of the telescope tube is now covered with a dark cloth (the 


t I 





mirror having been removed), it will be possible to see, on looking into 
adapter, a faint reflection of the target in the nearer square face of the prism. An 
eyepiece, lenses removed, should be slipped into the adapter for this purpose 
Adjustment of the prism is now made, so that the reflected system of circles is 
centered on the square face of the prism. This is easily done by moving the prism 


t 





until one of the circles is tangent to all four edges. 

For the dark cloth over the cell end of the tube, another is now substituted 
which will admit enough light so that the circular opening of the tube can | 
seen reflected from the hypotenuse side of the prism. With a juggling 





illumination, it will be possible to keep the reflected circles of the target still i 
view. 
The adjustment is now completed by moving the prism up or down the axis 








of the telescope until the image of cell end is concentric with the system of circ 





reflected from the target, the latter being, at the same time, kept centered in the 
square face of the prism, This requires some sleight of hand, but the trick is 
soon learned. 

No attempt should be made to center either the reflection of the target or the 
image of the end of the tube in the hypotenuse face of the prism as seen through 
the adapter. Neither, when the adjustment is perfect, is centered in the hypote- 
nuse face, as a little geometry will show. 

The principal mirror is now collimated by its own leveling screws, using one 
of the usual procedures, and the job is done. 

CHARLES W. ELIASON, JR. 

*It is also assumed that the prolongation of the axis of the eyepiece intersects 


the axis of the telescope tube, and at right angles. 
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| CnNaci till 
ay 





t properly any of the established headings of this rnal. Here, tox 


ently ad- ay be found, when occasion arises, articles which the editors may not be willing 











ons area ‘0 give sanction to but which, nevertheless, may be pr ative of thought along 
e of sup w lines. 
the wall —— 
is of the 
If life, such as we know z ust firs 
is can be asic substance, protoplasm, out of which all organic life is constructed. Proto 








that it is plasm in turn must have for its own continued existence, t presence of liquid 


ye end water. Life cannot exist solely upon steam or ice: it must possess a stabk em- 





the inside ical environment such as is afforded only by water in th 

a . TE a 

ic circles a lamillar. ; 

$ card is Here, at once, in the study of the planet Venus, we come upon a stumbling 
c “oi - 

ck. The most recent work of St. John and Nicholson at Mt. Wilson Oberva- 


Ho 


loth (the tory indicates tnat there 1s less tnan ne millime I I pre pitaDdie water p 





into the hat section of the upper Venusian atmosphere which we see. This amount allows 
LU ill : 
Yrism. An for less than an equivalent of one meter of pure oxygen in the atmosphere trav 


eced by the r cted r- of the sun whicl ater the cnectroccar Thi + 3¢ 
purpose rsed Dy the renected rays I tne In Whicn ente ¢ pt I a | 1s, 





circles is vious, is all too small an amount of oxygen when diffused throughout the entire 
the prism f the planet, for the sustenance of organic or vegetable life. Again, 





for the equal distribution of ox gen in the atmosphere, the exist- 


Tate Little LOW 





ubstituted nee of a minimum amount above the clouds would possi 








ve can be em. It is possible, however, that ti layer of the atmosphere is com 

> ah in sed of »- tratus clouds or haze, a1 ds st, which do not allow 

ot still in the sunlight to penetrate beneath their surface to the water and oxygen whicl 
sibly lie close to the surface of the pial Thus 1e | Ww ecelve Is Only 
at cted from the upper layers of the Venusian atmosphere, which, like 





of circles nupper air, contains but little oxygen and water vapor, 





rod in the Russell has stated that the height of the p sa sphere is at least seven 
> trick is les, and may well be twenty or thirty, as ci é o the possible forty ile 
tent of our own. It seems probable from the recent photographic work of Ross 


get or the and others, that the theory of another, cloud bearing laver I sture underiving 


n through present cloud strata and extending to about a le above the planet’s surface. 
ie hypote- s tenable, 


It was calculated by Lowell that Venus owes four-fifths oi r intense bright- 
l “his is corroborated by the low albedo, or refiect- 


weno ole ness to her dense atmosphere. 7 
ng power, of Mercury and the Moon which have no atmosphere, and the inter- 


ediate lustre of Mars which possesses some. This dense atmosphere on Venus 


greatly modify the intensity of solar radiation which the planet receives 
its surface, causing that radiation to be only one and four-tenths times that 


intersects : ‘ ‘ pagan A 
upon the surface of the earth. J 





> planet would not be so great as 





ater which might be there. 





ther important factor is that of the rotation period of Venus upon its 
“is, It was suggested by Schiaparelli and upheld by Lowell that the planet’s 
was identical with the period of its revolution around the sun, namely 225 


Ys. Thus, the planet would keep one face toward the sun as does Mercury, the 
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other forever facing the icy depths of sp 
side would be boiling hot in the sunlight 


desolation, both singularly hostile to the d 


ace. If this were the case, the 
and the dark face a region of ice qa 
evelopment of any life. However, sy 


condition of rotation would cause a permanent hurricane system in the plane 


tmosphere. The heated air on the side t 


yward the sun would rush upwards 


lently, followed by an inrush of cold air from the dark side; this constant tur: 


nstituting violent dust and cloud storms. 
can perceive such storms, 
Nevertheless, it 7s evident that the pl 
ae 


tation. If the time of rotation were 


ir hour period, Venus would be flatt 





entrifugal force throwing the matter down and out at the equator as di 


ry formation. However, there is 





Its estimated polar fle 





No such flattening is observed, though it 





In 1924 Nicholson and Pettit observe 


phases is nearly uniform in temperature fr 








ire that the earth would appear to have 
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davs See Ss » allow 1 his temperature 

n we arte eretore, if the planet 
conditions are fairly stable and favorable 


[he most important and significant v 
\dams and Dunham at Mt. Wilson in 


Venus. This research, accomplished with 
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1 that the dark side of Venus dut 





om west to east, and nearly the te 
if viewed from another planet. Obvi 
apid rotation, and the period of 


since Venus is so much nearer 





es rotate with such a period, its surf 
the development of life. 


| t 


vork seems to be that done recenth 
investigating the infra-red spectrum 


the 100-inch reflector and a plane gra 


ng spectrograph of nine feet focus, seems to establish quite detinitely the exister 
t lanet's atmosphere, of an amount of carbon dioxide equivalent 
indr¢ f feet of the gas at atmospheric pressure. This has been confirmed 
passing light from the sun through 130 feet of carbon dioxide, in a tube, at 
pressure of ten atmospheres. The spectrogram thus obtained resembles ver 


closely the spectrograms made of the lig 
oxide absorption bands. The significance: 


10 


from Venus, showing the cat 


f the existence of this gas in the at 


phere is, of course, that, since the gas is given off by the respiration of plants 


inimals as well as by other processes, its 
sort upon the surface of the planet. 


Of course, there remains the noted ab 


Venusian atmosphere; though, as befor: 


and beyond ot 
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lirect result of the « 
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een the « 
f life as the result of oxygen; and w 
result. We may even suspect that life is 
face of Venus, and is, in its evolution, pt 

In regard to the possible source of 


presence may well denote a life of sot 


sence of oxygen in large qua 


stated, it may lie close to tl 





In the case of the earth, our oxyg 
volution of life upon the surface, inst 
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re the one is, the other is an inevita 


even now beginning to form on 


ducing both carbon dioxide and oxyg 





the original protoplasm upon the 





it exists at all), we may apply Chamberlin’s hypothesis of the formation 


the solar system; that since if the Earth 


nebulous, heavy, refractory material thr: 





and Venus were both originally 


wn off from the same source, the s 
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e light we may consider that they possess, in general, the same physical and chemical 
f ice a characteristics and composition; and, other factors being equal, we may look to 
ver, suc the “Evening Star” for the eventual development 


ind evolution of organic life not 


har di ' ilar - , 
e planet greatly dissimilar to our own. Epwin P, MArtz, Jr 


yards \ 726 N. Elmwood Avenue, Oak Park, Illinois 
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The Law of Physical Formations on the Earth 
To the ancients the phenomena of Venus and Met 





is an ‘cury as evening and morn- 
ng per ing stars were long a puzzle. Later the irregularities in the motions of the planets 
n twenty the Ptolemaic system were a puzzle. Late hese puzzles were solved 
1 

ue t 


nd we think how simple the solution. On this earth we have the physiographic 
ai i - 


























features, such as the direction of shore lines, s mountain ranges and 

rp jivides, glaciers (ice rivers), terminal moraines, drt boundaries of swamps, 

| dian arshes, and forests, and geological f he alignment of lakes and forests 
sen some distance apart, of coal beds and their boundaries, of iron ranges and iron 
ng per leposits, of deposits of other ores, and possibly ints and faults in rock forma- 
forty da ions that have been puzzles, but which follow a very simple law. It is that of 
naking an angle either with the meridian or wit] small circle of the earth that 

: s parallel to the equator at the point of locus on same equal to that of the in- 
‘lination of the earth’s axis to the ecliptic. This gives us four fundamental lines, 

during las each line has two directions we have eight courses, as N 23'4°E (or 


} myer 2 r r 2 r . > . - <> ¢ 
he vempe 9 2/2 W ), N yx: 2 W (or S$ 23 I: os N 66 VW (or S 600 E), and N 
t. Obviots 6° E (or S 66'2° W). Along those courses our divides and mountain ranges 
treams and shore lines go as a rule, I do not mean t! 














O n that we can put a straight 
rer the s ilge toa stream or divide or mountain range and the straight edge will be one of 
its suri above directions, nor do I mean that when a stream, etc., starts out say S 
231° E it is going to keep on going that way, but any change that it makes will 
recently long one of the other seven remaining courses. A stream may appear on a 
pectrum map as running, say northeast, but the course is made up of numerous short seg- 
plane grat- nts running as a rule N 23 FE, and N 66 K of about equal length. The 
1e existel same thing applies to all the earth’s features named above. 
nt Consider a right-angled triangle made out piec f clear photographic 
nfirme m with the one angle equal to 23 and the other necessarily equal to 6614°. If 
tube, at e use this on segments of coastlines, rivers, mountain ranges, divides, it will not 
bles ver ike long to note that they take one of the directions given above, sometimes the 
carbon dr segments are quite long, otherwise quite short. T] along the Mississippi River 


1 the atmo st of the state of Mississippi we have two long segments bearing S 2314° W 





plants at nda shorter one S 23!4° E and the whole lengt { the above being made up of 
fe ot sot merous short segments whose course is one of those given under the eight 


ndamental directions. 

If we use a map of Wisconsin or Minnesota or the western part of the United 
ites, we can not help but see how the small lakes coincide with these lines, being 
Many cases strung along like a string of beads. Also the latt 


Cy 








e ter remark can be 
lade concerning the national forests in Western United States. The terminal 
an inevita moraines, the direction the glaciers moved, and the drumlir by them follow 


1 on the sur this law very closely in Wisconsin. Like the lakes th 
and oxyg nt 





imlins in many cases 
like a string of beads. 


in the plan the geological formations, such as the boundaries of the granite, sandstone, 
yrmation ind limestone formations in Wisconsin, also the marshes, swamps, prairies, and 
ally knots lorests seem to agree with this law. It will readily be seen that the 


center line of 


rce, the $ Lake Michigan bears N 23 7 E, of Lake Eric N 66 E, f Cuba S 66! E, and 
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1f Madagascar N 23!2° E and so on the list might be continued. And as th 


inland lakes seem to arrange themselves like strings of beads so do the islands 


in the oceans seem to arrange themselves along these lines. As we observe break; 





in coast lines, so are they visible in the lines of islands and lakes and rivers, | 


these breaks are made along one oi the lines named above. Thus the prevailiy 


direction of the south coast of England is N 664° E but the coast line is not 


straight line but a series of parallel lines with small jogs at some other of th 


ourses named to same. We note the saine thing in the case of the iron ranges j; 





Minnesota where the range at Hibbi 


¢ and the one at Cuyuna make a jog by 


both bear N 6612° E, as do those in northern Wisconsin. We also note this pref. 





erence, to some extent, in contours, isotherms, isogonic lines, ocean currents, t 
conform to the above directions. 


ll of the phenomena above mentioned militate against the idea that 





resulted from a change in the inclination of the ear 
roof is the fact that post and pre-glacial streams seem to obey the sa: 


would seem that if there ever was a change the joints and faults 





the rock should show it, and the amount of it. It will easily be seen that ac 
hat bears N 2314° E is a segment of a great circle that is tangent to the tw 
volar circles, the southern point of tangency being 180° in longitude fron 

int and a great circle at right angles to this great circle will 
differing 180° in longitude a 


the northern 








1 
tanoent ft the +¢ +e 174 Le a 
tangent to the two tropical circles at p 


one will correspond with the position of the sun on the longest day of the year j 


the southern hemisphere on December 21. Likewise, we have a similar one in the 


line N 234° W which represents the longest day in the northern hemisphere 
June 21. 

These four lines may be considered the four fundamental lines of natur 
the earth. We have angles between them of 47° and 43°. 

In the North American Almanac for 1931 on page 166 is an illustration 
Widmanstatten figures of a meteorite. A casual observer will be very apt ton 
the parallelism of the lines thereon in three directions, parallelism similar to th 


1 





lines on the ear and he will note wider spaces between them where lines in 


certain direction do not go. He will also note incomplete isosceles triang 
where the angles are 47° and 66!4° or parallelograms whose angles are 661° at 


113! a Accor 





ding to Schiaparelli’s map of Mars, many of the lines shown there- 


Ss axis. And 


on seem to agree very well with those of the earth. The same can be said of lines 


on many of the drawings of Mars by Pickering and others. The inclination 
Mars is supposed to be very near the same as that of the earth. 


It might be possible by looking along these lines from known deposits 





minerals to find ot 
western Wisconsin bearing N 23%4° E from the Ozarks in Missouri, and the! 


r deposits. Thus we have the lead and zinc mines in south- 


deposits at Black River Falls, Wisconsin, S 231%4° E from the Hibbing deposits 


On lines radiating out from these deposits in the eight fundamental direct 






ese depression times it might be ve 





other deposits might be found. And in t 
useful to use this in regard to gold deposits, to help bring back prosperity. 
course we must always remember that there may be a jog in the line. If a pers 


is more interested in oil it might be mentioned that the Amarillo, Texas, oil 





many oil fields may be found yet on this earth in places now not dreamed 
applying the suggestions above given. 
Perhaps I should here mention that the only reference I have seen relating 


any way to the topic under discussion is an article by William Taylor Jordan 





is $6614° W from the oil field in western Pennsylvania, and it is possible that 
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PopuLAR ASTRONOMY, Volume 20, pages 296 and 343 (1912), but he claims nothing 
regarding lines bearing 66!4° from the meridian, nor for changes in direction of 
coast lines or divides, but considered it as a straight line, or a complete circle, 
while I believe the laws as I have stated them apply to every case, and to many 
4 i | 


features of the earth’s surface not mentions him. Great credit is due him for 


the j S a > ore sented 
the ideas that he there presented. Davin A. BLENCcoE, 


Alma Center, Wisconsin. 





Zodiacal Light Notes 


By FRANKLIN W. SMITH 


ry 10, trom 7:10 to 7:20 


E.S.T. The northern edge of the light cone passed near @ and vy Pegasi and about 





The evening Zodiacal Light was observed on Febrt 
south of Y Arietis. The southern edge passed perhaps halfway between 7 and 
‘Ceti, and just north of # Ceti. The apparent apex was about 5° southwest of the 
Pleiades. The elongation of the apex from the sun was therefore about 92°, and 
the axis of the cone was practically coincident with the ecliptic. At a point on 


ess, as determined 





the axis and at an elongation of 45° from the sun, the ft 


by means of the surface photometer, was the background sky. 





The Gegenschein was of course invisib] and January while 


it was crossing the Milky Way. It has now passed into Leo and so may be seen 





inder rather favorable conditions. It was observed at 11:00 E.S.T., February 13. 
It appeared to be perhaps 10° or 15° in diameter, and its center was estimated to 
lie on a line from Praesepe to Regulus and at a point about two-thirds of the 
itions will remain favor- 





listance from the former to the latter. Observing c 
BT 


able as the Gegenschein crosses Leo and but after that it will 





be too far south to be well seen by northern observers 


407 Scott Avenue, Glenolden, Pennsylvania, February 17, 





General Notes 





Dr. Harlow Shapley, director of the Harvard College Observat ry, has been 
awarded the gold medal of the Royal Astronomical Society, London, for his work 
on the structure and dimensions of the galactic syste1 On May 11 Dr. Shapley 
will deliver the annual George Darwin Lectu society. (Science, January 
26, 1934.) 

Dr. Harlow Shapley delivered a lecture under the James Arthur Foundation 
of New York University, on the subject “On the Lifetime of a Galaxy,” in the 








ditorium of the Gould Memorial Library, University Heights, Tuesday evening, 
February 6. This was the third lecture in this series. 

Sir Arthur Stanley Eddington has been appointed Messenger Lecturer at 
Cornell University this year. He will give a series of twelve lectures on “New 


1 


Pathways in Science,” beginning on M mnday, April 9. He will give three lec- 
tures a week, on Monday, Wednesday, and Friday afternoons, and will conclude 
the series on May 4. The titles of the lectures are as follows: “Science and Ex- 
perience,” “The End of the World,” “The Decline of Determinism,” “Indetermin- 
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ism and Quantum Theory,” “Probability,” “The Constitution of the Stars,” “C 
mic Clouds and Nebulae,” “The Expanding Universe,” “The Constants of Nature” 
‘The Theory of Groups,” “Criticisms and Controversies,” and “Epilogue.”  (S¢j- 
ence, January 26, 1934.) 





Bud Wiswell, as president of the Science Club of the Beverly Hills Hig 
School, Los Angeles, conducted the affairs of the club in such a commendab| 
manner that as a consequence he has been given a year’s subscription to Poputs 
ASTRONOMY by the club. This was considered a fitting reward because of his 
special interest in astronomy. 





Mr. George C. Blakslee, photographer for the Yerkes Observatory 





1916, retired from active service on January 1. Mr. Blakslee’s reproductions 
astronomical photographs made at the Yerkes Observatory, in the form of lantern 
slides, prints, and transparencies, are known throughout the world. Mr. E. L 
McCarthy, a graduate of Cornell University, has been appointed as a successor t 
Mr. Blakslee. In coOperation with the University of Chicago Press, an effort 
being made to increase the educational value of the lantern slides distributed | 
the Yerkes Observatory. 





The Rittenhouse Astronomical Society of Philadelphia held its month 
meeting in the hall of The Franklin Institute, Twentieth Street and the Parkway, 
Tuesday evening, February 13. The program consisted of an address on the topic 
“Tides in Land, Sea, and Air” by Dr. Harlan T. Stetson, Director of the Perkins 
Observatory, Ohio Wesleyan University. 





The Yerkes Reflector Resurfaced.—Through the cooperation of Messrs 
Anderson, Pettit, and Strong of the Mount Wilson Observatory and of the Cali- 


fornia Institute of Technology, the 24-inch concave mirror of the Yerkes Observa- 
tory and its Newtonian flat, have recently been coated with aluminum. Efforts are 
being made to develop the necessary technique for coating the Texas 80-inch with 
aluminum or with some other highly reflecting metal, by the process of evapor- 


ation. 





The McDonald Observatory is now under construction on Mount Locke, 


near Fort Davis, Texas. Professor G. Van Biesbroeck of the Yerkes Observatory 






spent several weeks at the site during the months of November, December, 





January and fixed the position of the piers. Concrete work on the piers has now 
been completed. Actual steel construction on the mountain will begin approxi- 
mately on May 1. The problem of the driving clock is being investigated by 
Messrs. Burrell and Moffitt, who have recently visited the McMath-Hulbert Ob- 
servatory of the University of Michigan, for the purpose of inspecting the driving 
mechanism used at that institution. 

Eugenio Rignano Prize.—A few years ago the publication “Scientia” an- 
nounced a prize to be awarded in memory of the former editor of that magazine 
and bearing his name. The award, consisting of ten thousand Italian lire, was to 
be made for the best dissertation on “The Evolution of the Notion of Time,” repre- 
senting the phase of philosophical study to which Eugenio Rignano devoted his 
principal energies. Thirty-five essays were submitted and entrusted to a committee 
whose duty it was to evaluate them and decide upon the award. The conclusion 
of the committee recently announced is that the prize should be divided between 
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— 
Sigismund Zawirski, Professor of Methodology and the Theory of Science at the 
University of Poznan, and Giovanni Georgi, Professor of Mathematical-Physics at 


the University of Palermo. 





Book Reviews 


“Where is Science Going?” by Max Planck, translated by James Murphy. 
(W. W. Norton & Co. $2.75.) 


This book, comprising a prologue by Einstein, a biographical sketch of Planck 





l 1 
by the translator, six chapters by Planck himself, and an epilogue, and all encom- 
cessed in 221 pages, is longer than it looks. It is the sort of a book which stim- 
wlates,—nay, necessitates,—thought, and thinking is for most of us a slow and 
laborious process. 
A summary of chapter headings will indicate the scope of the book: Fifty 
Years of Science; Is the External World Real?; The Scientist's Picture of the 


Physical Universe; Causation and Free Will: the Problem Stated, the Answer of 


1e | 
Science: From the Relative to the Absolute. And right at the start let us warn 





those who are rejoicing in Heisenberg’s Principle of 


rminacy and interpret- 





ing it as Freedom of the Will. Such will receive scant comfort from Planck. 

A resumé of the progress in physical science since 1880, though limited almost 
exclusively to German progress, furnishes the scientific-historical background and 
shows how the introduction of the quantum theory has given rise to our present 
predicament. To quote from Planck’s own statement of the problem: “It is not 
merely that the claim to reliability put forward by physical science is questioned 


from the outside; but even within the province of this science itself the spirit 


f confusion and contradiction has begun to be active. . . . Hitherto the principle 
f causality was universally accepted as an indispensable postulate of scientific 
research, but now we are told by some physicists that it must be thrown over- 


board. The fact that such an extraordinary opinion should be expressed in respon- 
sible scientific quarters is widely taken to be significant of the all-round unrelia- 
bility of human knowledge.” 

Planck then takes up the Positivist doctrine that the accurate description of 
individual observations of natural phenomena is, and can logically be, the only end 


1 








ysics, and shows what an inadequate foundation this furnishes upon which 
to rear the magnificent superstructure of science. We must, he says, accept the 
reality of the external world but at the same time recognize that this world is 
directly knowable.” And thereby, says Planck, there enters into physical 
science the same element of irrationality and mysticism which permeates all other 
branches of human knowledge. 
The apparent conflict between causal and statistical physics engrosses the 


hor’s attention for the greater part of the book. individual event the 





result of some cause and the cause of some effect, w! we but knew enough, 
we could predict? Or are the individual events free from any causal chain, and 
is it only the statistical average which may be said to obey a law? Planck answers 
ing the phrase “if 
but knew enough,” and attributes to God, and to Him only, the necessary om- 





‘Yes” to the first question, but qualifies his answer by emphasi 








cience. If, then, man is to have freedom of the will, it must be the result of 
the imperfec 





m of his measuring instruments and the dullness of his sense per- 
ceptions which combine to prevent him from following the causal chain into the 
realms of the mind. At the same time, Planck seems a bit inconsistent in assert- 
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ing tnat I 


freedom of the will results from “the impossibility of the individual cop. 


templating his own activity here and now under the light of the causal principle’ 


In the last chapter the author discusses the efforts of science to reduce meas. 


lrements 


to absolute values, and deplores the popular interpretation of the theor 


of relativity as destroying every basis for such values. 


\s the originator of the quantum theory, Planck certainly ought to be in as 


ge la p 
person wl 


Makers of Astronomy, by Hector Macpherson. (Oxford: at the Cl 


$2.50. ) 


Pre SS. 


Chrot 


sition as any one to give a critical estimate of its implications. An 
10 has read the books of Eddington, Jeans, or Reichenbach, and { 





an antidote, would do well to meditate for a time with Planck. RBS 


igh the 240 pages of this small book, 58 great figures in the hist 


astronomy relive their lives for us. The life and accomplishments of each astrono- 


mer is co 
plete in it 


histories 


space 


The men, 





idensed to a compact, logical, clear, readable story. Each history is con 
self. Chronological order is the thing that ties together these separa 
is a unified whole. 

necessitated the omission of many famous names for various reason: 


and one woman, whom the author selected are primarily astronomers 








and as mers whose work in the Id of astronomy lends itself to descri 
nari The author gleaned from the wealth of available material onl 
whi paint verbal portraits in the form of a story of the a 
concerning each astronomer, The author makes no attempt at a det 

haus study of these makers of astronomy, nor of the larger canvas, the histor 
yf astronomy. 


revolutionary doctrines of Copernicus awakened the Middle Ages 











eir intellectual slumber and, once awakened, the Dark Ages became history 
he scientific Renaissance was in progress. Copernicus stands on the threshol 
between the darkness of the Middle Ages and the gradual enlightenment 
year come. It is with Co pernicus that the author begins his excellent | 
Such men Tycho Brahe, Kepler, Galileo, Huyghens, Newton, Halley, Laplace 
he Herschels, Olbers, Bessel, Le Verrier, Fraunhofer, Huggins, Hale, Russel 
Schiaparelli, de Sitter, Slipher, Eddington, Shapley, van Rhyn, and many others 
low. | person’s life and astronomical work is briefly, clearly, and entertain 
rly told 
Any person interested in astronomy—be he an astronomy student in coll 
in as ny teacher, a research worker in the field of astronomy, or at 
S 1 or merely a person in pursuit of general knowledge—will find this 
ry n worth while reading, and will be glad to have it in his [ibrar 
Astronomy is a welcome addition to the literature of astronomy. 
Piso 
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» focussed upon the same purpose. 


buch der Astronomie, by Dr. Elis Stromgren and Dr. Bengt Stroémgret 
pringer, Berlin, Publisher. 30 marks.) 

ippearance of this volume brings clearly to the attention of those wh 
yok another example of son and father following the same lines in scien- 
ictive of excellent results, when the 
> and the energy and enthusiasm } 
lume before us affords concrete 


It is a fortunate situation, prod 





and steadiness of ripened experie 
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le authors state that in the prepara- 
mn of the volume they kept before them the p s€ Of supplying a connecting 
link between the rather extensive popular literature in astronomy on the one hand 
nd the highly technical literature on ¢ otl In carrying out this purpose the 
riters In some instances have nd it advisabl present a topic in its simpler 
spects then, at a later point in the book, to take jt up again for a more 
rough consideration 
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to be the solstices and the equinoxes. Each number will consist of sixteen pages, 
reproduced by the photographic process instead of the usual printing from type 
The winter issue contains much interesting material and some excellent photo. 
graphs, and will doubtless be eagerly received and read by amateurs far and wide 
It shows enthusiasm and vision on the part of those responsible for it, and points 
to a larger future for itself and the association which sponsors it. 


Cubics.—Pocket tables for Cubics is the title of a leaflet copyrighted and 
issued recently by David Katz, 1224 Madison Avenue, South Milwaukee, Wiscon- 
sin. By means of these tables the solution of a numerical equation of the third 
degree can be obtained directly, avoiding the tedious computation of auxiliary 
quantities necessary without them. The classical theory relating to the cubic js 
presented and the tables adapted to it. The tables, it seems, would furnish valuable 
aid wherever the necessity of solving a cubic equation arises. 





Annales Guébhard-Séverine.—A complimentary copy of the current issue of 
i. serial publication bearing the above title has been received at the office of Popy- 
LAR Astronomy, It is published once a year. The copy at hand is a pamphlet of 
some sixty pages, is the ninth in the series, and pertains to the year 1933. This 
copy contains five extended articles; three relating to the chemical-physical sci- 
ence, one to astronomy, and one biographical. The astronomical article is a study 
of the correlation between the number of sunspots and the quantity of rainfall in 
Switzerland, for the time interval from 1864 to 1930. 

Copies of this publication may be had free of charge. One need only senda 
request to Institut Adrien Guébhard-Séverine, Seyon 4, Neuchatel, Switzerland, 


MIND 


O Night, I entered your deep heart and wept 

The littleness, the grandeur that were mine 

Lost in blue dark and one with the divine! 
Immeasurable fires of Cygnus kept 

The Northern Cross aflame. Where the west slept 
Arcturus blazed and Scorpio’s curved line 

Lit a dim south. On the lone hill’s confine, 

Atom infinitesimal, I crept. 


Yet I am greater than all these. Ye bright 
Planets and stars, I speak not for your mirth 
Who am endowed with more than mortal sig 
A higher heaven gave my spirit birth! 

Above our universe of dust, O Night, 

My soaring soul is God, made man on earth! 


1 


ht: 


LILIAN WHITE SPENCER. 
1490 Stuart St. Denver, Colorado. 
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